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A National Physical A suBJECcT of the greatest importance 
Laboratory. is that to which attention is directed 
in the article which we publish in another column on the 
establishment of a national physical laboratory. This is a 
question which has already received some attention in 
England, and, as will be seen in an article from our English 
correspondent published this week, Oliver J. Lodge is an- 
nounced to open a discussion on this topic, avhich to him is 
a favorite one, at the Edinburgh meeting of the British 
Association. 





Make Haste THERE is little doubt that in a few 
Slowly. years real rapid transit between cities 

will be by electrical traction and there are doubtless many 
enthusiasts who would be willing to start building such 
roads at once; but we cannot help thinking that although 
such a plan might be a success and a great achievement, 
the suggestion made by a foreign contemporary on this 
subject would be a better and surer method. It points out 
that there is too much capital invested in the present steam 
roads to be set aside in favor of new electric roads; such a 
change had better be made gradually. Let a few electric 
locomotives be made to ruh on the same tracks, at the same 
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speed and doing the same work as the others, and let them 
show what can be done. If they are a success, as they no 
doubt will be after electrical engineers have had sufficient 
opportunity te experiment with them, they will introduce 
themselves and the steam: locomotive will gradually have 
to give way to the electrical. To jump at once from an 
electrical street car to a high speed electrical locomotive 
of hundreds of horse power would not be a wise method, 

even though success might be achieved in the first attempt. 

A failure, if only partial, would form a great barrier to the 
progress of high speed electric railroading which would be 
harder to overcome than the present difficulties. Whereas 
if it is shown that,the steam locomotive can readily be re- 
placed to advan by an electrical one, then the intro- 
duction of very high speed electrical traction will become 
a much easier matter. 





Pire Risks in Electric IN reply to our editorial comments on 
Lighting. this subject in a recent issue, Mr. 
Deming, city electrical inspector of Minneapolis, sends us a 
letter, printed in another column, in which he gives some 
interesting experiences. There are, doubtless, hundreds of 


‘thousands of just such cases where all ordinary, common- 


sense safety precautions have been disregarded most fla- 
grantly by would-be electricians, a class of men who are 
even worse than the “‘ locksmith and bellhanger” kind. It 
is a wonder, not that there are fires started by electricity, 
but that there are not a great many more, when such vio- 
lations of the simplest rules exist. With even ordinary 
precautions there is just as little danger from electric 
lights in a building as there would be from the use 
of matches in those buildings; surely no _ imsur- 
ance company would raise the rates in the latter case. 
But it is absolutely necessary to see that thesafety rules are 
really carried out; if they are there is no reason why elec- 
tric lighting should not be perfectly safe. Insurance com- 
panies are very particular in enforcing the rules regarding 
other.fire risks which do not seem to us to be nearly as im- 
portant; why should they not see that the rules regarding 
electric lighting are as strictly enforced? Statistics would 
no doubt show that in cities where the inspection is intelli- 
gently and conscientiously made fires caused by electricity 
are relatively very few in number, in some cases even 
remarkably few. The idea suggested by our correspondent 
of making a wireman or proprietor of the buiding pay a 
fine if safety rules are violated strikes us as being a good 
suggestion, if it can be carried out. It would make 
a wireman cautious, and the proprietor will be 
more careful whom he engages. A wireman can well 
afford to lose his reputation, because most of them have 
very bad ones. They do not appear to require a good 
reputation in order to get work; but when it comes to 
losing dollars in the form of a fine it becomesa matter 
which is of importance to them. No punishment is too 
severe for a wireman who knows he is violating laws or is 
too ignorant to know anything at all about it, and we 
would even suggest that in addition to being fined their 
names be put on a sort of wiremen’s black list published in 
prominent places where any one can see it. 'Wiremen are 
a hard lot to deal with, and the only safeguard against 
their ignorance or criminal negligeace and disobedience is 
to insist on very careful inspection on the part of an in- 
telligent, trustworthy and conscientious inspector. 
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Electric Railways for A NEW use for the electric railway is 
Bural Service. suggested in our columns this week 

by William Nelson Black in his treatment of the subject of 
the best method of improving the country roads. This 
question of good roads for the rural section of the country 
is now receiving considerable attention, not only from those 
who would be able to personally use such improved thor- 
oughfares, but from that smaller but energetic class of men 
who are indirectly interested in the proposed plan, because 
they are engaged in the manufacture of apparatus whose 
use would be greatly extended by improving the wheeling 
qualities of the country roads. Mr. Black’s plan of con- 
structing a network of electric railways in preference to 
the expenditure by. the State of an equal or greater amount 
on the attempt to make city streets out of country roads 
is worthy of careful consideration by the farmer, who 
would be directly benefited; by the investor, who will 
rightly look upon the plan merely as a possible dividend- 
paying investment, and by the manufacturer of electrical 
apparatus, since the application of such a plan on any ex- 
tended scale would tremendously increase the demand for 
every sort of electrical machinery and appliances now on 
the market, and stimulate the design and manufacture of 
many new varieties of apparatus to meet the needs of this 
new class of service. Mr. Black rightly calls attention to 
the fact that the proposed improvement by the construc. 
tion of rural electric railways is to be considered not merely 
as an isolated and independent subject. When taken -in 
connection with the possible advantages to be derived from 
the utilization of the network of railway lines for the dis- 
tribution of electricity for general farming purposes, for a 
source of lightas well as power, the subject assumes an 
importance from an industrial point of view far above that 
which attaches to the proposition of improving merely the 
surface of the country roads, for, in addition to the road 
improvement, a source of power is placed at the disposal of 
the farmer by means of which he can not only propel his 
road vehicle, but can also, by the use of apparatus which 
inventors would not be slow to devise, perform the numer- 
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ous operations of the farm, such as pumping water, sawing 
wood, cutting feed, pressing hay, plowing, threshing, 
harvesting, etc., to say nothing of the numerous uses which 
might be made of the electric current for domestic service. 
The emancipation of the farm horse is a subject to which 
attention has already been called, and if it is ever to be ac- 
complished it must be through the agency of the electric 
motor. 





“Newspaper Electricity” IT 1s bad enough when the daily 
in the Courts. newspaper man, especially one from 
*way-back, attacks an electrical problem and tries to make 
it clear to his readers by an original explanation, resulting 
usually in a paragraph better suited for a humorous column 
in an electrical journal. But here is a specimen coming 
from a no less dignified place than the English courts, orig- 
inating presumably from the wise and well paid ‘‘experts” 
who attempted to expiain the significance of the term 
‘“‘ampére hour” to the ‘‘learned”. court in the Lane-Fox 
case. It reminds an American of an unconscious and weak 
attempt to imitate some of Mark Twain’s writing: ‘“‘ An 
ampére hour is not exactly an ampére or an hour, but it 
closely resembles both, combining their useful qualities and 
eliminating their incidental drawbacks. Suppose you 
have an income of £500 a year, then the number of year- 
pounds, according to or corresponding to the unit of time, 
gives you the rate of expenditure, and the sum in one 
hour therefore corresponds to one ampére, and so the 
amount is an ampére hour. Another very clearillustration 
may be taken from a stream of water, which flowsat so many 
gallons per minute, the gallons corresponding, of course, to 
the ampéres; se 500 gallon-minutes—that is,ampére hours per 
gallon, so to speak—is the total quantity or current which 
measures the rate of flow in unit time for each gallon hour 
per minute. So one hour flows for each gallon or ampére, 
and corresponds to an ampére per gallon for each hour. 
That is an ampére hour.” The court hag our sympathies. 
Meanwhile we would recommend the ‘‘learned experts” to 
take in their shingles or to begin again by studying some 
elementary work on electricity. Possibly these are the 
English ‘‘electricians” to whom we Americans are indebted 
for the many unjust, undignified and untrue remarks about 
progress in the electrical industry in this country. 





Electric Railroading © FROM present reports it is not unlike- 
Abroad. ly that Europe may be ahead of Amer- 
ica in the introduction of electric railroads on a large 
scale, as distinguished from street car railways. In the 
latter America is not only in the lead, but, with the excep- 
tion of a comparatively few miles of road abroad, it is the 
only country where electric traction is adopted on a large 
scale. But without waiting, as they usually do in Europe, 
until Americans have developed a system, European en- 
gineers appear to be earnestly considering the introduction 
of new and extensive electric railroad lines. A proposition 
is under consideration for 30 miles of underground tunnel 
roads in Berlin, modeled on the line of the City & South 
London road; it is reported that a short section will soon 
be built as a sample, so to speak, to show capitalists 
that there is nothing in the nature of the soil on 
which Berlin is built to interfere with the suc- 
cess. The main doubt seems to have been whether 
the tunnel could’ be built in that soil. Forty-eight 
three-car trains are to be running at one time and the uni- 
form fares are to be 24 cents. Should this road be built 
before a similar road is started in this country, we may 
have to send our American engineers abroad for pointers, 
instead of giving Europeans the advantage of our experi- 
ence as pioneers, as has beea the case in almost all other 
branches of electrical engineering. There is certainly as 
great a need of such roads here in our large cities as there 
is in Berlin; there is no doubt plenty of ready capital in 
this country and there are also able engineers here; the 
difference between the situation in Berlin and our cities is 
probably due to the aldermen’s boodle necessary to obtain a 
franchise, which is a powerful hindrance to such progress 
here but does not exist there. While Berlin is considering 
the introduction of this roai reports from Belgium seem 
to indicate a likelihood that a high speed  elec- 
tric road will be built between Brussels and 
Antwerp. The projector is Mr. Prosper van den Kerchove 
de Gand, whose name and reputation would appear to be a 
sufficient guarantee that it is not a wild scheme. The con- 
ditions there are exceptionally favorable, two large cities 
close together with a great traffic requiring 16 express 
trains daily each way on the present steam roads. The 
route is direct and practically level. It is proposed to run 
a single electric car, holding 60 people, every 10 minutes, 
and making the trip in 20 minutes at a speed of 110 kilo- 
metres (about 66 miles) per hour. This speed, it is claimed, 
could be safely doubled later on, hut it is wisely contem- 
plated to begin with a more moderate speed and to increase 
it later. The cost of the road is estimated as about $2,200,- 
000. The promoters show their faith in their project by 
offering to take the risks of the operation themselves and 
give the State a formidable part of the receipts besides. As 
European engineers are known to be very thorough and 
careful it is not unlikely that the road will be a success 
from an engineering standpoint. Although we regret that 
the pioneer road of this kind should be abroad instead of in 
America, where most new projects in electrical engineer- 
ing are first started, we wish them their well deserved 
success, 






































































































































Conntry Roads and Electricity. 
BY WILLIAM NELSON BLACK. 

_ It is hardly to be expected that a country covering 3,000,- 
000 square miles, and containing a population of less than 
70,000,000, will have uniformly guod roads. It is to be ex- 
pected rather thata territory of such vast extent and limited 

will have many miles of wretchedly bad roads, 
and that the good roads to be found within its borders will 
be the exceptional product of favorable local conditions, 
such as dry soil, unusual facilities for drainage. or the 
greater concentration of the inhabitants in limited districts. 

To obtain uniformly good roads in the United States in 

any period of time not measured by the century would 
entail an expenditure of money too enormous to be contem- 
plated. There are no means of estimating with anything 
like accuracy the length of roadway in the country except 
through measurements made on county maps; and we should 
hardly be compensated for the labor of this method by any 
practical value in the information to be gained. We know 
this much, however, off hand: We have 150,000 miles of 
railway, and judging by the freyuency of wagon roads in 
comparison with railways,weshall be justified in estimating 
the total length among the millions of miles. Then an ex- 
penditure of $1,000 a mile, a sum that would barely more 
than make a beginning in the construction of good roads, 
would entail a total outlay of thousands of millions of dol- 
lars. By this calculation the magnitude of the task which 
is now pretty widely proposed will be suggested, though it 
will hardly enable us to comprehend its full extent. All 
the capital represented by all the railways in the United 
States, not now much below $10,000,000,000, would not give 
us uniformly good roads. 

It will be said that the calculation places the question on 

too broad a basis. [t is not proposed to improve all the 
roads. It is proposed to improve only a few of the main 
roads. This is the project, and. as a means of raising the 
money, the State must step forward and lend its assistance. 
Yes, we have heard of the State before. It is a habit of men 
without original ideas to appeal to the State for assistance 
whenever their own inventive resources fail. But the me- 
chanic or laborer domiciled in the city will be likely to ask 
why his rent should be raised in order that the compara- 
tively rich countryman may ride at greater ease, and even 
the countryman owning a farm at some distance off the 
proposed improved highway will want to know why his 
land should be taxed for a benefit chiefly to accrue to his 
more fortunately located neighbor a few miles over on the 
other side of the woods, The people of the cities will 
assure us that they have more than enough to do in keep- 
ing their pavements and sewers in good condition; and 
even the countryman on the unimproved cross road or by- 
way will soon be seen setiing his dogs on the tax collector, 
who comes to rob him of his substance for a benefit that 
inures chiefly to bis neighbor. Let ussee if there be nota 
possible new treatment for this subject, a new roadway, as 
it were, a little off the old beaten track. 

Weare living at a time when the subtile forces of nature, 

applied through the medium of machinery, are rapidly re- 
placing oid methods. The steam engines in use in the 
United States perform the labor of many hundred millions 
of men, and, considering our railroads and steamboats, it 
might be said also of many hundred millions of horses. 
Yet, so far as we can judge from appearances, steam is only 
a representative of the infancy of progress in the applica- 
tion of mechanical forces. Something incomparably more 
stupendous is impending in the application of electricity. 
It should not sound in the least improbable when it is said 
that the day is not distant when there will be next to no 
demand for the services of unintelligent creatures, contribut- 
ing only muscular strength, in any kind of industrial or 
domestic labor. Has it never struck our agricultural 
friends that the day may be soon here when they can 
plow, harrow, sow, cultivate, reap, thresh, and convey 
their produce to market by means of electrically driven 
machinery. operated from central power stations, at a 
greatly less expenditure of money tham they are now com- 
pelled to make in the employment of horses and manual 
labor? When we see the gang plow at work on the prairies, 
and the electric cars shooting along ouf*suburban rail ways, 
we should be able to put this and'that together and inquire 
if some things that have been done in the past had not 
better be forgotten. With these spectacles in view, can the 
farmer think of no expedient except a beggarly appeal to 
the State? Is nothing suggested to his mind that can cover 
the road question, and at the same time make his labor 
more profitable and his time pass more pleasantly? It will 
be much cheaper and more sensible in this country to make 
what have heretofore been considered good roads unneces- 
sary than it will be to get the good roads. 

As the farmers are managing at present they must rise 
with the dawn and labor until twilight during a consider- 
able portion of the year. They must also use horses which 
not only cost something for food and care, but which are 
liable to die, and very apt to die at the precise time when 
their services are most urgently demanded. They must 
employ farm laborers, too, if they are cultivating farms of 
any considerable extent; and the wages and food of these 
laborers make a very considerable draft on their receipts and 
possible receipts. Then their horses will cast a shoe oceas- 
ionally, their trappings will break or wear out, and, worst of 
all, their labor is so slowly and laboriously done that they 
are often subjected to heavy losses through inability to take 
advantage of weather favorable for seeding or harvest. 
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_ Now, would it not be better for the farmer to escape from 
his dependence on animal power, and, dispensing with all 
unnecessary labor, to learn to depend upon electricity? 
First, every farm in the countty may be placed in almost 
as easy communication with the steam railways as the 
farms that lie directly along the main lines of travel and 
traffic. It would not cost a prodigous sum of money to 
lay a double track railway of the kind used for the service 
of electric motors along the roadway bisecting or bounding 
any farm, and if the farmers would learn to work together 
in accordance with the methods of steam and electric rail- 
way companies a whole county, wherever the grades are 
not too difficult, could soon be covered by a network of 
railways at really less cost than the cost of decently macad- 
amized roads. During the old fashioned times, when the 
railway was unknown, and the stage coach was a public 
institution, the people of some parts of this country, with 
their hands uplifted by the State, undertook the improve- 
ment of their roads. In those days, according to the fig- 
ures furnished recently by Mr. Albert Roberts, in the En- 
gineering Magazine, it cost $10,000 a mile to construct an 
eighteen foot roadway. It should be said, too, that, at that 
time the wages of laborers were only fifty cents aday. Then 
the $10,000 would have to be doubled at this time. But it 
would not cost much more than the half of $10,000 to build a 
double track railway suitable for electric service on a mile 
of any country road where the grade is not difficult, and 
it would not cost more than $10,000 in most sections, it may 
be said possibly in any section, where light trestles or em- 
bankments would be needed. Our steam railways were 
formerly built for $25,000 a mile, and this expenditure 
covered not only the right of way and the rolling stock, 
but the construction of a roadbed that permitted the driv- 
ing of heavy trains at high rates of speed. There is noth- 
ing in the cost that precludes the possibility of making rail- 
ways as Common as country roads. 

Let us suppose such railways to be built, then, and see 
what would follow. They would be trolley roads, of course, 
supposing that no new invention soon permits the abandon- 
ment of the trolley system; and they would receive their 
power from central stations located at points convenient 
for the supply of fuel and service. As to the method of 
operating these roads, it would be easy to see how they 
could be made serviceable. They could run trains or single 
cars, according to the demand, for the transportation of 
passengers at regular hours along the main roads, which 
would be feeders for the steam railways, and they could 
run freight cars for the collection of farm produce and the 
distribution of merehandise on all the roads. But this 
would not be their most important service in the work of 
transportation. Every farmer with sufficient liberality or 
means for the outlay, could have his own electric vehicle, 
or vehicles, and lease the right to use the railways at his 
pleasure ; or he could pay toll if his company thought this 
the more expedient system for collecting dues. Then he 
could travel anywhere, at any hour during the day or night, 
and be free from the need of any other means of traction 
beyond the boundaries of his farm. 

It will be objected that these roads would not pay the in- 
terest on the cost. But would the improved wagon roads 
pay the interest on the cost? Evidently their advocates do 
not think that they could be made to return large divi- 
dends, or they would not ask’their neighbors in country and 
town to assume the chief part of the burden imposed by 
their construction. But it is not so certain that the electric 
roads would not pay the interest on the money demanded 
for putting them in operation. Their main lines would 
pass through numerous considerable villages not now on 
any line of communication except muddy highways, and 
they would create a great deal of traffic that is now dor- 
mant. But whether they paidthe interest on the cost or 
not there is no argument that can be advanced in favor of 
macadamized roads that would not have greatly more 
force if advanced in favor of electric roads. It iscommon, 
for example, to speak of the increased value that would be 
given to farms by the improvement of the roads, aud good 
roads would doubtless have great influence in. raising 
values. But there would be no value that could be added 
to a farm by improved wagon roads that would 
not be twice added by electric roads. In all localities 
distant from large forwarding and distributing stations 
the electric road, by facilitating longer hauls of produce 
and merchandise in private vehicles, would enable the 
farmers to save a considerable part of the transportation 
charges that now reduce their profits. “This could not fail 
of adding considerably to the net returns of their farms. 
In some limited sections of the Union the work of keeping 
electric roads in operating condition during the winter 
would doubtless be considerable; but with cars fitted for 
carrying snow plows there would not be many storms dur- 
ing an entire season that would make the roads impassable. 
It would cost less time and labor to keep them open than it 
would cost to turn out annually under the captaincy of the 
town or district pathmaster and ‘‘ work” the dirt roads 
that would still remain after the State roads had been 

sprinkled over with gravel or crushed stone and called 
improved. After considering all objections, there is no 
good reason for thinking that electric roads would not 
justify their construction from the beginning, and by pro- 
moting the growth of villages and new manufacturing 
districts they would provide the conditions that would 
finally make them good speculative investments. 
Nevertheless, it"may be admitted that railways of the 
proposed kind might not be immediately profitable in the 
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sense that the steam railways are profitable. For a time 
they might pay no dividends from their re¢eipts sufficient 
to induce persons not themselves farmers &nd dependent 
on farming operations for their profits to become stock- 
holders, But in what has already been said it will be seen 
that the building of the railways will be only an incident in 
the prosecution of a broader work. The farmers need 
power in order that the heavier work of their farms may be 
facilitated by mechanical agencies; and an electric power 
station once set up in an agricultural neighborhood it will 
be difficult to place a limit on its utility. On all level fields 
it could be directly set at work at the plow, and invention 
would soon discover ameans through which it could be 
made to work on any field. It could work also, it the har- 
vest field and the barn, and enable the farmer to dispense 
with an incalculable amount of animal force and manual 
labor. It would render the farm, and the farm-house 
brilliant at night, too, with the electric light, and in threat- 
ening weather enable the farmer to turn night into day for 
the security of his harvests. He is sometimes forced t0 this 
expedient in the dark; but it would be better to have light. 

Given an electric system throughout the agricultural 
districts and we could not soon look to see an end of the 
improvements that would be made for the benefit of the 
farmer. Electricity, more than any other force, is adapted 
to farm work on account of the facility with which it may 
be distributed. The electric motor is a portable giant draw- 
ing its nourishment from the end of a portable wire; and it 
would be equally at home in the drawing room, the dairy, 
the farm yard, or the field. 

The trouble with too many of our agricultural friends, 
like the trouble with too many other men who have 
learned to depend upon manual labor for their subsistence, 
is in their inertia. They seem to conceive that it is capital 
that lies at the foundation of all human activity, when, as 
a matter of fact, itis human activity that lies at the founda- 
tion of capital. It is hardly to be expected, therefore, that 
men who thus harness the cart and tie the horse to the tail- 

-board will succeed in pulling themselves rapidly over the 
sloughs that obstruct the way. The whole world in all its 
grander movements seems to be impelled by a few thousand 
resourceful men of action; and the millions follow at the 
heels of these few thousands kicking and caviling at their 
processes, or even playing the obstructionist whenever they 
can succeed in getting in the way. Isit strange, then, that 
rapidly as we are moving there should be great signs of dis- 
tress, and that the very air should be filled with the groans 
of the men who fancy themselves trodden upon and hurt? 

The farmers have it now in their power to complete the 
work begun and still carried forward by the steam railway 
companies. We should need very few more trunk line rail- 
ways for many years to come were a system of electric 
feeders for the roads now in operation made general, and 
the farmers would show their good sense by co-operating 
with the men whom the cranks call monopolists and 
helping to extend their monopoly. Is it capital that they 
want? They are incomparably richer than the men who 
built the railways. The money actually expended in the 
construction of all the railways ia the country would hardly 
buy the farms in some single States. They were built by 
processes well and favorably known among financiers. 
They were built upon those futures through which many 
farmers are willing to carry their pianos and top buggies, 
but which they regard with unutterable disgust when made 
the foundation of financial combinations. 

The first need, then, for our agricultural friends, if they 
expect to be serviceable to themselves and to the country, 
will be to learn to depend upon the stock and not upon the 
State. There will be difficulties in the way. They can 
hardly manage a district school or a village church choir 
without breaking into belligerent factions; and some un- 
charitable persons will be likely to credit the comparative 
permanency of the Granger and Farmers’ Alliance organi- 
zations to the fact that their peculiar objects offer the op- 
portunity for an exhaustive indulgence of the inherent 
belligerency of the members. But men who take hold of 
a charged electric battery find it difficult to let go; and if 
our rural friends can be induced to discipline electricity 
into their services, they will probably hold on, and find it 
in the end a powerful agent for the promotion of homo- 
geneity and good fellowsbip. 


Effects of Railway Currents on Fire Alarm Cireuits. 





BY, CHAS. C. DRAKE. 

In reading your editorial in your issue of July 30, in refer- 
ence to electricity the supposed mischief maker again, | 
would like to, state that since the electric street car road was 
started, we have had considerable trouble with our police 
telegraph circuits which are grounded. When this road 
was first started, in less than four days a new 10 cell Callaud 
battery failed on one circuit. After trying to locate the 
trouble by reversing the ground,I overcame it. In about 
three weeks the street car company reversed the polarity 
to ground, unbeknown to me, and in about three and a half 
or four days my battery failed again. After reversing the 
grounds.and building up the battery again, all went well. 
But I find that my batteries do not work as well, and will 
not last more than half aslong. I have had to double them; 
where I only used 48 before I now use 96, and they are not 
as satisfactory as before. 

I reported these facts to our board of commons and re- 
commended that they make our circuit metallic. 
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The Lundell Dynamo and Motor. 





The slow-speed, multipolar, direct coupled generator, 
which has long begn so popular in European practice, is 
fast coming into uge in this country. 

The advantages of this type of machine have been fully 
recognized by prominent engineers and have led to the de- 
velopment of special forms of eugines peculiarly adapted 
for this work, as for instance the Van Vieck engine. The 
simplicity, economy and great saving of space of the direct 
coupled unit are points which strongly commend it. 

Almost without exception where direct coupling has 
been employed the vertical type of engine has been used 
and with good reason, for it occupies 
much less floor space and can be operated 
with better economy than the horizontal 
type. There are many cases, however, 
where a horizontal engine would be neces- 
sary or desirable, as, for example, where 
head room is limited and where small 
units are employed. 

A very interesting illustration of a mil- 
tipolar dynamo coupled directly toa hori- 
zontal engine may be seen in the Edison 
Pearl street station, in thiscity. An ex- 
cellent idea of the couple may be obtained 
from Fig. 3. The motive power is furnished - 
by a Straight Line engine. To this are con- 
nected two dynamos of a type recently de- 
vised by Mr. Robert Lundell, one of 
which is shown more in detail in Fig. 2. 





FIG. 1.—DETAIL OF LUNDELL MOTOR. 


While this generator embodies many details which 
have appeared from time to time in other machines, yet, 
on the whole, it is quite a radical departure from existing 
types. It is multipolar, having 16 polesin all, but with only 
two field windings. Adjacent poles on either side of the 
armature are of unlike polarity, but like poles face each 
other, as in the well-known Brush machine. The arrange- 
ment and construction of the fields is best understood by 
reference to the illustrations. Perhaps the most striking 
features about the machines are the armatures. They are 
both keyed to the end of the engine shaft, and serve really 
as fly wheels. The shaft thus passes throu.h one field, but 
does not extend out through the other. The fields 
are uf course bolted to the same bed plate as theshaft bear- 
ings. The armature is what may be called a series wound, 
armature, and is neither a drum nor a Gramme ring. Itis 
wound with copper strips imbedded in the iron 
core, the method of winding being somewhat 
similar to that of the Ferranti alternator. 
The windings are thusin series with one 
another and each strip eventually comes back 
to the commutator bar next but one to the one 
from which it started. The commutator is 
directly upon the periphery of the armature, 
aform which it is evident has many advan- 
tages. The brushes are four in number, al- 
though only two are necessary, so that one pair 
may be removed fortrimming or repairing 
while the machine is in operation. The con- 
nection of the brushes is very readily seen from 
the illustrations. 

The space occupied by the whole combination 
is remarkably small, a point which will find 
favor with all central station men. Its con- 
struction is simple, and it requires a minimum 
of attention. The outer fields can be readily 
unbolted and removed, and access gained to 
the armature, or it, too, can be easily taken off. 
As regards the various sizes of the generator , 
commutator bars and poles remain constant, 
and consequently the larger sizes becowe simpler 
in construction, which is not the case in the ordinary type. 
Here the question comes up. however, as to the effect of 
such masses of copper as the commutator bars would be- 
come in the large sizes moving past the poles. 

These two generators, the first of the type, were thor- 
oughly tested at Schenectady, with very excellent results, it 
is said, and the more recent tests at the Edison station here 
have proved equally satisfactory. Owing to a slight defect 
in the insulation , a burn out has crippled one of them, but 
the other runs finely. They are intended for incandescent 
lighting work. Their normal output is 50 kilowatts each, 
400 ampéres and 125 volts at a speed of 220 revolutions. The 
future for this type of machine seems quite promising. As 


this is the first one constructed, improvements will un- 
doubtedly be made, such, for instance, as the addition of a 
field bearing for the shaft. 

Mr. Lundell has also utilized this type in his motor, 
which is seen in Fig. 4, anda detail of which is shown in 
Fig. 1. It is very similar in construction to the dynamo. 
It has, however, only 12 poles and has a commutator on 
each end of the shaft, instead of on the periphery of the 
armature. It will be noticed that the bearings are sup- 
ported by bolts which run through the field casting to the 
inner pole pieces and hold the whole firmly together. The 
small size and very light wéight play an important part 
here. One of these machines has been constructed to drive 





FIG. 2.-THE LUNDELL DYNAMO. 


an elevator in the house of Mr. E. H. Johnson, on Fifty- 
sixth street, in this city. 
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Fire Risks in Electric Lighting. 





BY W. E. J. DEMING. 


The subject of fire risks in electric lighting is one that 
not only interests Insurance Companies, but every practical 
electrician as well, and ‘‘’tis pity ’tis ’tis true” that owners 
are not as deeply interest. 

The writer recently inspected an incandescent electric 
light plant and found it in a most dangerous condition. 
The plant was one of some three hundred lights, a portion 
of the wire being as small as No. 18 B. & S. The smallest 
fuse strip in the entire system being rated at 50 ampéres and 


FIG. 3.-DIRECT COUPLED LUNDELL DYNAMOS. 


would probably carry much more before melting. (There 
were four of these and ull located on the mains at the 
dynamo.) The plant was condemned and ordered re-wired 
throughout. The owner protested and said the plant had 
been run for yeats without accident and was sure it was 
safe and all right; but when he was taken through the 
building and shown several places where cleats, moldings 
and timbers had been charred and burned from short 
circuiting of wires, the latter having been burned in two, 
he came to the conclusion that it was none too safe. 

Later, inspection was called for wiring in a residence. 
Work was completed, connections made and ready for cur- 
rent. From general appearance it was a model piece of 
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work. Wire ‘was ample in size, insulation perfect and 
joints well made. The cut out box was a beauty to one 
who knew not what it was for. About 25 ampéres were to 
be used in the building, and this was divided into eight 
branches, the fixture wiring being No. 18. The main fuses 
were said to be 25 ampére and the branch fuses 10 ampére 
capacity. On testing them the main fuse carried two hun- 
dred and ninety ampéres for five minutes before melting, 
and the branch fuse melted at fifty-five ampéres. 

The cut-throat competition in wiring is bad enough, but 
the *‘ half baked” electrician who is employed to run an 
isolated plant because he is cheap and knows enough to 
close a switch and start the lights, or that if he connects a 
lamp across the mains it will burn, is worse. He has about 
as much of an idea of insulation and fuse strips as a Fiji 
Islander has of statesmanship. I actually know of a case 
where an electrician (?) running a plant, had a bare splice 
laying on an iron beam, and in order to insulate it had 
put an iron spike underneath the splice to raise it off the 
beam. 

In another case the main fuse had blown and the intelli- 
gent (?) electrical engineer in charge had neatly cut out a 
piece of zine exactly the size of his former strip, and as his 
zinc was thinner than his fuse was, he had put three of 
them together. He had the exact size, shape and color, 
and thought be was all right. : 

But these are isolated cases and are only cited to show 
what some so-called electricians are capable of doing. Such 
men are naturally a disgrace to the profession, but are, I 
believe, the cause of four-fifths of the few electric fires that 
do occur. They blow outa fuse strip and put in a copper 
wire, a chunk of lead or a shingle nail, and then wonder 
why their wires burn off. 

It isan undeniable fact that a large percentage of fires 
are laid to the electric current where it is impossible for 
electricity to have anything to do with it. 

An incident in point comes to my mind, where a fire was 
said to have been caused by electric wires. On investiga- 
tion, it was found that the fire started under the floor of a 
one story building, burned up the wall until it reached a 
telephone, which was burned to a coal and the insulation 
burned off the wires several feet. These were the only 
wires of any description in the building, yet a great deal 
was said and printed in this case about the fire being caused 
by electric wires. 

During the year 1891 the writer investigated every fire 
in this city ‘Minneapolis) where there was the remotest 
suspicion that it occurred from electric wires, and found, 
after the most thorough investigation, that there were but 
eight fires due to electricity, and the total loss was less than 
$100. There are about 60,000 incandescent and 2,000 arc 
lights in use in this city, to say nothing of motors and elec- 
tric street railway lines. Fj 

As a remedy for the evils, every city where electric light- 
ing is used to a considerable extent should appoint an elec- 
trical inspector. who should be appointed solely on his 
merits. He should be a practical electrician, familiar with 
all its branches, should have absolute control and inspect 
ali electric work, and it should have his approval before 
being used. 

All persons engaged in wiring buildings, installing plants 
or running them after installation, should undergo a rigid 
examination by competent experts and be obliged to reach 
a certain standard before being licensed to do such work. 

it seems to me that the average Board of Fire Under- 





FIG. 4.-THE LUNDELL MOTOR, 


writers’ rules, without being adopted by local municipa 
authorities, and a penalty attached, are of little use, for an 
electrician can follow them or not as he sees fit, and my 
experience is that little or no attention is paid to them 
where there is no one to inspect and enforce. A violation 
costs him nothing but his reputation, if even that, and this 
would be small loss to some. 

Rules for safe wiring as near uniform as local application 
would permit, should be framed into ordinances with a 
heavy penalty attached, and adopted by proper authorities, 
and with a competent and fearless inspector to enforce 
them, the dangers from electric lighting would be reduced 
to a minimum, 




























































































The Edinburgh Meeting of the British Association. 
(From Our Special Correspondent.) 

The meeting of the British Association at Edinburgh on 
Aug. 8, although promising to be more largely attended 
than that of last year at Cardiff, does not seem likely tostartle 
the scientific world by the originality or variety of the 
papers read, The British Association week has not indeed 
for many years past been regarded seriously. Held during 
the professional holiday time it has not unnaturally come 
to be considered by those most concerned as an excellent 
opportunity for combining a little mild dissipation with a 
good deal of scientific make-believe. There isa plethora 
of sight-seeing and local entertaining during which kindred 
spirits whose duties keep them hundreds of miles apart for the 
remaining fifty-one weeks of the year, have an opportunity 
for comparing notesand quietly discussing matters of mu- 
tual interest. No ‘‘up to date” scientist, however, dreams 
now-a-days of delivering himself of any new or ponderous 
thesis at such an omnium gatherum. Original ideas and 
the results of long and laborous investigations are reserve’ 
for the Royal or less exalted societies or for the technical 
journals. Papers are read, it is true, but for the most 
part they are thinly disguised rechauffé’s of papers pre- 
viously read elsewhere. 

It must not be thought, however, that the British Associa- 

tion meeting serves no more useful purpose than that of a 
pleasant rendezvous. Oflate years, thanks largely to the 
initiative of Dr. Oliver Lodge, debates on subjects of current 
scientific interest have been a feature of these meetings. 
Thus at Bath the then burning question of the proper pro- 
tection of buildings from lightning was discussed with no 
little animation, and to some good purpose, let us hope. On 
another occasion units and their nomenclature formed the 
text. This year Dr. Oliver Lodge proposes to lead off a 
debate on the desirability of establishing a national 
physical laboratory, a matter which he has much at heart; 
and there is every probability that the presence of Profs. 
‘Helmholtz, Mascart and Rowland will result in a discus- 
sion as to the possibility of the international, in contradis- 
tinction to the national, legislation of the standard ohm, 
volt and ampére recently proposed by the committee nomi- 
nated by the Board of Trade; indeed, I understand that 
Parliament has not as yet been asked to give legis- 
lative force to this committee’s recommendation in 
the hope that there may be a general assent to them. 
These debates involve no great task upon the brain tissue 
since personal views only are necessary, and informal in- 
ternational congresses require nothing more than a formal 
sanction to matters about which there is but little differ- 
ence of opinion and in connection with which all the real 
hard work of accurate determination has long ago been 
done; these two functions, therefore, while of considerable 
utility, fall in with the spirit so prevalent at British Asoci- 
ation gatherings. 

As to papers Mr. Preece has one ready dealing with the 
employment of accumulators in telegraphy, and Mr. A. R. 
Bennett is down for one on telephony. Prof. Ewing is also 
reported to be at work and by the time the Association act- 
ually meets, history will doubtless repeat itself and many 
men will be found ready to read papers at five minutes 
notice, 

A Proposed Electric Locomotive to Replace Steam 
Locomotives on Railroads. 


Mr. G. Pellissier describes in a recent number of our con- 
temporary La Lumiére Electrique a high speed electric 
locomotive having some features of interest, designed by 
Messrs. Bonneau and Desroziers to replace the steam loco- 
motives at present used, 

In the article accompanying the description the author 
states: ‘‘ Electric traction is called upon to render very im- 
portant services in the near future in the railroad industry. 
Traction by means of steam locomotives is at present mak- 
ing little advance; the speed cannot be increased very 
materially without changing and enlarging the tracks. To 
increase the horse power of the locomotives for obtaining 
higher speeds would increase also the weight of the trains 
hauled, as the requirements for the comfort of the public 
demand that the cars be made heavier. Furthermore, on 
account of economy, it will not do to increase the number 
of express trains too greatly, but rather to increase the 
number of cars in a train. One cannot, therefore, count on 
diminished weight of trains, but, on the contrary, that 
they will become even heavier with increased speed. 

In recent experiments made in France a speed of 144 
kilometres (86.4 miles) per hour was attained, but it lasted 
for only a few minutes, as the boiler could not furnish 
steam as fast as was required, while at the same time 
neither locomotive nor track could stand the strain. 

** With electric traction, however, it is not the same. 
For the same mass, for generating the same speed, etc., an 
electric locomotive does not strain the track nearly as 
much ; on the contrary, with a certain given weight of lo- 
comotive one can obtain electrically at very much higher 
speeds a power which is far superior to that of the steam 
locomotive of the same weight.” 

In discussing the advantages of electric locomotives 
over the present he calls attention to the following points: 
That the simple rotary motion produces far less strains than 
the reciprocating motions on the steam engine; that the 
centre of gravity of the former is far below that of the lat- 
ter; that the tendency to cant will therefore be less ; that 
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the vertical force on the rails will be practically constant, 
while in steam locomotives, with cranks and connecting 
rods, it varies considerable in every revolution; that each 
wheel of the electric locomotive develops thesame power as 
any of the others at every moyement, while in the steam 
engine this is not the case. The stability of such a locomo- 
tive at highspeed will therefore be very much greater and 
there will be much less fear_of derailment. 

An electric locomotive of the type proposed weighing 35 
tons is claimed to develop the following horse-power at the 
speeds given : 

Ataspeed of 24 miles, 380 h.p.; 36 miles, 585 h. p.; 
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48 miles, 726 h. p.; 60 miles, 975 h. p.; 72 miles, 1,250 
h, p.; 84 miles, 1,550 h, p.; 90 miles, 1,700 h. p. 

This is the calculated horse-power developed at the cir- 
cumference of the wheels, the locomotive itself being con- 
sidered as part of the weight of the train to be hauled. It 
is claimed that a steam locomotive of the same weight and 
at its normal speed cannot develop more than half of the 
figures given in the table. 

Referring now to Figs, 1, 2, 3 and 4 it will be seen that 
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be drawn ata speed of 100 kilometres (60 miles) an hour, 
can be quite materially increased. 

The author believes in electric traction for interurban 
railroads, but states that very rapid progress in its intro- 
duction must not be expected, as there is a great deal of 
capital involved in the present steam railroads which must 
be productive; he therefore claims that instead of con- 
structing entirely new roads to replace the present tracks 
it would be wiser to use the, present tracks as they are, re- 
placing only steam locomotives by electric motors designed 
for the same work. He thinks the most important field at 
present is in the application to roads in cities, such as 
underground, overhead, etc. The very bad atmosphere in 
the London underground steam roail is sufficient reasen, he 
says, for the introduction of electric locomotives, which 
change, he thinks, will be appreciated by the public to 
such a degree that the receipts would be quite materially 
increased. 

He states that the ideal system would of course be to 
carry the power on the train itself in accumulators, but 
adds that this is practically out of the question on account 


’ of the heavy weight, not only of the accumulators, but of 


the car necessary to carry them. He assumes 440 pounds 
as the weight of accumulators for one horse power hour; 
adding to this 50 per cent. for the weight of the car to 
carry them, gives 660 pounds. For a 700 horse-power loco- 
motive such as is used on continental express trains it will 
readily be séen that the weight is prohibitive and that_ac- 
cumulators will have to be made much lighter in order. to 
be used in this way. 

He next speaks of the method proposed by Mr. Heilman, 
which is soon to be tried on one of the French railroads. 
In this plan the locomotive is a combination of the steam 
engine and dynamo on the locomotive itself for generating 
the electric current, which is then used to drive the motor. 
While this may be used to advantage for light trains, he 
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FICS. 1, 2 AND 3.-HIGH SPEED ELECTRIC LOCOMOTIVE. 


the locomotive has two independent shafts; the diameter of 
the drivers is 7.6 feet. Each shaft is driven by a Desroziers 
motor, the armature of which is made very light and is 
coupled directly to the shaft, that is, it is a gearless motor. 

The frame of the whole locomotive, which rests on the 
shafts, is precisely like that of a steam locomotive; the 
frames resting on springs which relieve the locomotive from 
the strains due to the blows caused by any irregularities 
in the track. 

The magnet frame is supported on a hollow shaft, as 
will be seen in the cuts, which leaves a space of several 
centimetres between it and the main shaft. The springs 
are arranged in such a manner that the hollow shaft can 
never come in actual contact with the main shaft. 

The connection between the hollow motor shaft (carrying 
the armature and the field) and the driving wheels is made 
by means of a Raffard coupling, consisting of flexible 
links, as shown in several of the figures. The spring links 
connecting the two are made either of rubber or of metal. 
Their action is readily seen from the drawings, and re- 
quires no further explanation. This form of coupling is 
frequently used in France for direct coupled dynamos. 

In order to reduce the air resistance the front as well.as 
the rear of the train is made pointed, while the couplings 
between two trains are made so as not to break the con- 
tinuity of the surface. 

With this locomotive it is claimed that on the existing 
tracks a train of 180 to 200 tons besides the locomotive can 





considers that it could not be adopted for heavy trains and 
high speeds. 

The only method which would be practicable is, there- 
fore, one in which the current is led by conductors placed 
along the track, either overhead, underneath or at the side; 
this, he says, has the disadvantage of being very expen- 
sive. Fora line from Paris to Marseilles he states that 14 
stations would be required, placed at different intervals 
along the line, depending on the profile of the road, the 
curves, number of trains and other conditions, such as the 
presence of water power at different places, etc. _It is sug- 
gested to use the old worn out rails as the conductors. Two 
thousand volts would be used with an efficiency of 60 per 
cent. In answer to the question whether such a line would 
pay for the money invested, he says that it certainly 
would, following his assertion with facts and figures. 

He claims that the consumption of coal is directly pro- 
portional to the speed, because the power increases with the 
square of the velocity, while the length of time diminishes 
directly with the velocity. 

Many suppose that there would be great economy in fuel 
by substituting electric traction for steam traction on 
account of the greater economy of stationary engines as 
compared with locomotives. He does not agree with them, 
however, as good modern locomotives, he states, are al- 
most as economical as stationary engines. The small ad- 
vantage in favor of the latter would be quite counter- 
balan ced by the loss in the transmission along the line, 
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Note on Some Experiments.with Alternating Currents.* 


BY DR. LOUIS DUNCAN, 


Assisted by Mr. E. R. Carichoff and Messrs. R. H. and 
G. E. Hutton. 


I must apologize for the brevity and scope of this paper, 
not because I sympathize with long papers, but because I 
had intended to embody in this the results of a considerable 
amount of work done during the year, and I find that the 
rush of work at the last of our term has made it impossible 
for me to do more than write a note descriptive of the 
methods used, and to give a few illustrations of its use. 
Last fall I published a preliminary statement of a method 
for obtaining alternating current curves, and it has proved 
so satisfactory that we have used it in a number of investi- 
gations of alternating current phenomena. 

The first real representation of an alternating current 
curve was made by Joubert, who employed a contact piece 
rotating with the armature of a dynamo, touching a fixed 
brush at a point of the revolution determined by the posi- 
tion of the brush with relation to the dynamo poles. He 
obtained a curve for current which was approximately a 
sine curve. Later, in 1888, Messrs. Wilkes, Hutchinson 
and myself modified the method to obtain the curves for 
E. M. F. and current in the primaries and secondaries of 
inductioncoils. This modification was used afterward at 
Cornell, where Prof. Ryan and others made valuable 
experiments, and it has been more or less generally em- 
ployed. The principal difficulties lie in the fact that with 
a single commutating arrangement but one curve can be 
taken at a time, and as an experiment involving four curves 
takes something like 45 minutes, the condition may seri- 
ously change, while the whole voltage of the dynamo is at 
times on the commutator. It is at best rather a tedious 
method. In our work referred to above, and in the work 
at Cornell, E. M. F.’s were measured by an electrometer, 
and currents were obtained by getting potential differences 
at the terminals of a non-inductive resistance 
through which the current passed. Lately, in | 
France, two commutating arrangements have 
been used to give two curves at once, with a con- 

| 





denser charged through the contact and dis- 
charged through a d’Arsonval galvanometer. 

By the method which I described last fall, any 
number of curves may be obtained simultaneous- 
ly, with only a few volts on the commutator and 
with a rapidity and accuracy much greater then 
by the other methods. Briefly, a number of dy- 
namometers are used, equal to the number of. 
simultaneous curves to be obtained. These dyna- 
mometers are very cheap and convenient. The 
first ones used were made by Mr. Carichoff and 
myself, and were quite satisfactory, but experi- | 
ence having suggested some improvement, and | 
our time being futly occupied, Messrs. E. 8S. | 
Ritchie & Sons made four of them, such as are | 
shown in the picture (Fig. 1). I willdescribe them | 
more minutely below. 

The four dynamometers have their stationary 
coils wound for, say, primary current, primary 
E. M. F., secondary current and secondary E. M. F. 
The movable coils are wound with fine wire, and 
are allconnected in series. The E, M. F. instru- 
ments are made exceedingly sensitive so their 
self-induction may be made a minimum, and in 
series with them is placed a large non-inductive resistance, 
the relation of the self-induction and resistance being made 
such that the former may be neglected. The circuit of 
the movable coils is through a battery of a few storage 
cells to a brush, which may be moved by hand through 
the arc of a circle, and which touches a contact piece 
on the dynamo shaft once every revolution. The other 
end of the circuit being joined by a sliding con- 








FIG. 3.-TESLA FAN MOTOR-PERIOD 


hection with the contact piece, the circuit is closed 
through the cells and coils for a short period once every rev- 
olution, The instant of closing this circuit is determined 
by the position of the movable brush with respect to the 
dynamo poles. Now suppose an alternating current is sent 
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through the stationary coil of one of the dynamometers. 
If an instantaneous current be sent through the movable 
coil, an impulse will be given it dependent on the value of its 
current and on the instantaneous value of the current in the 
stationary coil. As the period of the coil is great compared 
with the period of the dynamo, we will get a steady deflec- 





Fie. 1.—DYNAMOMETER. 


tion dependent on this product. If now we move our con- 
tact brush, the instantaneous current will pass at some 
other point on the alternating current wave, and our de- 
flection will be proportional to the value of the current at 
this point. By moving the brush through an angle corre- 
sponding to a complete wave we can plot the wave exactly, 
providing we have properly calibrated our dynamometer. 
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mounted on a revolving base, so they could be adjusted with 
respect to the meridian. It will be seen on looking at the 
picture (Fig. 1) that one side is made removable to facilitate 
adjustments. The fixed coils are wound in two cylinders 
which move in and out through holes in the sides, and 
whose distance apart is adjusted when the instrument is 
calibrated, so the scale divisions read directly in volts or 
ampéres or fractions of them. The movable coil is sus- 
pended by a silk fibre, which gives itno directive force 
but which sustains it. Directive force is given the coil, 
and current is introduced to it through two palladium hair 
springs, which are fastened to stiff brass wires, which serve 
as the axis of the coil. A vane in a beaker filled with 
glycerine damps the swinging and makes the instrument 
absolutely aperiodic. I have rarely used instruments 
which give more satisfactory results—the zero is invariable, 
realings may be taken with great ease and rapidity, while 
a reversal of the current gives equal readings on the two 
sides of the zero. Toshow the rapidity of the readings, six 
curves, representing different quantities in a step-up-and- 
down transmission were taken in a little over five minutes, 
and in this case two instruments were used for four curves 
—those at the sending and receiving ends of the plant,— 
and, therefore, had to be switched from one side to the 
other at every reading. Twenty points were usually taken 
for each wave. The curves could. of course, be photo- 
graphed instead of observed, but the latter is so much 
simpler and more satisfactory that—especially in a labora- 
tory where there are plenty of observers—I much prefer it. 

Contact Arrangement.—This is shown in Fig. 2. As it 
comes outside the belt, and as it was often necessary to 
remove the latter, the swinging arrangement shown was 
designed and constructed by the Messrs. Hutton. On the 
shaft was a hard rubber cylinder, with the brass contact 
almost flush with its surface. The whole arrangement 
worked admirably. The results of our work will have to 
be another story. I will simply give a few to illustrate the 
method. 





FIG, 2.-CONTACT ARRANGEMENT. 


It is apparent that in order to attain accuracy our instan- 
taneous current must be very brief and very steady, and its 
value must be the same in actual work as in calibrating. 
A d’Arsonval galvanometer in the circuit allows us to judge 
the two last points, and we found that when a high resist- 
ance was used in the circuit so that any variation in the 
contact resistance was eliminated, almost absolute steadi- 
ness was obtained. It was also assured by using a con- 





We have asmall Tesla fan motor, intended to work on 
an ordinary incandescent circuit. There are eight poles, 
the alternate ones having their windings in different cir- 
cuits, one set of poles having a few turns of coarse wire, 
the others having a greater number of fine wire turns. The 
curves in Fig. 3 show the condition of affairs when the 
motor was working; in Fig. 4, where the armature was 
held. In the second case, the energy represented corre- 

sponds, of course, only to the losses, It 
‘ seems to be the general impression, by 
| the way, thata rotating field motor 

Me | | starts up with the same torque as a cor- 

responding continuous current machine. 
| I have shown, however, that a two-phase 
motor corresponds exactly to a converter 
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FIG. 4°-TESLA FAN 


denser charged during part of the revolution and then dis- 
charged by the contact brush through the circuit. To give 
an idea of the current in this circuit, an ordinary arrange- 
ment, when the condenser was not used, was 12 volts 
through 1,000 ohms, and it must be remembered that this 
current only passes an exceedingly small part of the time, 

Dynamometers.—The dynamometers were made of wood, 
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When p' is 0—that is, when the motor is 
at rest—it will be seen that the current 
is in the worst possible condition for start- 
ing and the torque for a given current is 
small. It is like starting a continuous 
current motor, with the brushes almost 90 
degrees from the proper position. 

But most of our work has been with 
circuits in which both  self-induction 
and capacity have been introduced. It 
is a well known fact that circuits carrying alternating cur- 
rents may be given the same period of vibration as the 
current, or, to put it another way, circuits may be so ar- 
ranged that with currents of a given period the sum of the 
energies stored up in the circuit and given out by it is zero. 
With a condenser and self-induction properly adjusted, if 
energy from the current is being stored up in the con- 
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denser, an equal quantity is being given to the current by 
virtue of the self-induction. That is, we can neutralize 
our self induction by a capacity. I can hardly think of 
any fact more likely to play an important part in the future 
of alternating current work. For instance, if a circuit has 
in it a periodic current consisting of a number of sine 
curves of different periods —one-third, one-fifth, one-sev- 
enth, etc., the period of the fundamental wave; then if 
we put in inductive relation to this circuit another circuit 
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Fic. 5. 
whose period is—say—one-third that of the fundamental 
wave, this current will pick out the one-third period 
waves in the primary. 

An ordinary sine curve F, M. F. may be made to givea 
periodic current wave wit these higher harmonics in sev- 
eral ways—by having in the circuit a self-induction coil 
whose iron core is saturated when the current nears a 
maximum, or by using the same coil with a capac- 
ity which neutralizes one of the values of the varying 
self-induction ; so we can produce these higher har- 








FIC. 8.—-TINFOIL CONDENSER WITH COILS. 
Cap. 1.33 M. F.’s. Wire Core. 


monics and we can pick them out. But it is a 
complex subject not to be treated here. In all such 
experiments, however, there are several points which 
must be carefully attended to, or there will be very unsat- 
isfactory results. If the iron core of the induction coil— 
provided such a core is used—’s not properly laminated and 
annealed, or if there are considerable losses in the con- 
denser the results will be disappointing. Take the case for 
example where there are eddy currents in the core and 
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fects by a revolving diagram as is ordinarily done, and sup- 
pose we have neutralized the self-induction by a capacity, 
we get something like the figure (Fig. 12.) The result is 
that relation between R I and Einstead of being 1 to 1 as 
would be the case were there no disturbing causes, is 1 to 1 
+. That is, for a given E. M. F. the current is less than it 
should be, and a glance at the figure will show that it 
is thrown ahead of the E. M. F. Nopossible change in our 
self-induction and capacity can remedy this decrease in the 














FIG. 6.—DYNAMO DIRECT ON LAMPS. 


current, although we may, of course, make the phase an- 
gle zero if we wish. 

An excellent way to make an iron core, by the way, is 
to shellac fine, well annealed wires, spread them along a 
piece of thin paper, brush them over with shellac and then 
roll the mat so formed into a cylinder. The losses in a con- 
denser are usually small. They are discussed in a paper of 
Messrs. Hutin and Leblanc, published last spring in La 
Lumiére Electrique. We find, however, that if the con- 
denser is made of very thin tinfoil and has a large area, 
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FIC. 9.-TINFOIL IN PARALLEL WITH COPPER. 


CONDENSER WITH COILS* 
Cap. 2.675 M. F.’s. Wire Core. 


then for heavy currents it may considerably decrease in 
capacity and offer a definite resistance to the current. 

The curves given have been selected almost at random 
from a mass of data. We have not the time to discuss the 
results which are hardly within the scope of this paper. 
Fig. 5 gives the curves at the two ends of a transmission 
plant where the voltage was raised from 50 to 1,000 volts 
and reduced again. Fig. 6 gives the curves for the dynamo 
directly on the same lamps. It is seen that the transmis- 
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Secondary Open Curves Taken with Experimental Dynamometers. 


there is loss in the condenser. The first effect corresponds 
to a short-circuited secondary near the coil; the loss in 
the dielectric of the condenser means that energy 
is taken from the current, and this energy must be repre- 
sented by the product of the current into the E. M. F., e 
corresponding to a transfer of energy, or it is e7. The 
value of eis a maximum when the displacement is greatest 
—thatis when the current is greatest, and for a given cur- 


: : . 1 
rent and dielectric varies as If we represent these ef- 
Li 


sion decreases the E. M F. and current, and increases the 
lag of the dynamo current. 

Figs. 7,8, 9and 10 give curves taken from the dynamo 
circuit when self-induction and capacities were inserted. 
In Fig. 7 the core of the induction coil was only fairly well 
laminated ; and a condenser with copper sheets between 
paraffined paper was used. The maximum current is a 
little over 1.2 ampéres, while it should have been about 
four ampéres if there were no losses in the circuit. The 
second point of crossing is thrown out by a change of speed 
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of the dynamo. Fig. 8 shows the result of substituting a 
tinfoil condenser of the same capacity in place of the cop- 
per one. In Fig. 9 both condensers were used and a con- 
siderable part of the wire core was withdrawn. In Fig. 10, 
with the same two condensers, a solid iron bar was used as 
the core of the induction coil. 

Fig. 11 gives the curves obtained in the circuit of a 
dynamo connected to a transformer whose secondary 


circuit was open. 
DISCUSSION. 


Prof. Henry 8. CARHART: Mr. Chairman, I wish to say 
word, not, at all in criticism of Dr. Duncan’s paper, but 
rather to give some of my own experience in this matter. 
We have suceeded, by a very simple means, in getting 
these curves with only two observers, taking 20 points in 
five minutes. I have written off a few of the curves, but 





FIC. 7.—COPPER CONDENSER WITH COILS. 
Cap. 1.35 M, F.’s, Wire Core, 
they are on a small scale. The apparatus is in general 
similar to that used in the older method, connected to the 
end of the shaft of the armature, with sliding contact. The 
instrument is well made and has worked perfectly from 
the start. The shunt is taken off from asingle lamp of non- 
inductive resistance, 24 lamps across the primary. ! he 
current was 10,000 volts. I am not certain yet whether the 
lag between the current and the electromotive force comes. 
out properly or not. In that case we use a galvanometer. 
In another instance the same apparatus is used, excep‘ 











FIG. 10.-TINFOIL IN PARALLEL WITH COPPER 
CONDENSER WITH COILS. 


Cap. 2.675 M. F.’s Solid 134 inch Iron Core. Resistance of Circuit, 20.3 «. 


that we use an electrometer. They came out better and 
faster, and are very satisfactory. The calibration was what 
I was about to speak of. An instrument made under pre- 
cisely the same conditions with saturated paper was put 
in place of the shunt around the lamp, and then run through 
the machine in exactly the same way, and through a com- 
mutating arrangement on the machine. We run this with 
precisely the same apparatus. Dr. Duncan’s method very 
likely worked more rapidly, but this certainly answers 
very well for ordinary purposes. 

Dr. Epwarp L. Nicos: I should like to say, Mr. 
Chairman, that it seems to me that the paper, together 
with other work which we know of that is going on at the 
present time along these lines, goes to show what progress 
has been made in this kind of measurements within the 
last few years. We can all remember the time when to 
get such curves at all was regarded as an achievement, a 


little later on it took an hour, then 45 minutes was boasted 
of as something wonderful. Now we have the statement 
that these simultaneous curves were obtained in five min- 
utes. Prof. Carhart tells us that he has taken them by the 
old method in five minutes. The world has seen great 
development in alternating current measurements. It seems 
to me that Dr. Duncan’s paper is chiefly important, there- 
fore, not on the question of rapidity, but in the fact of 
getting absolutely simultaneous values for two curves, so 
that no change can take place between the taking of the 
electromotiue force curve, and of the current curve. There 
is no lapse of time during which some change of condition 
might occur to vitiate the result. 

Prof. CARHART : I forgot to say, Mr. Chairman, that our 
apparatus was provided with two discs, but we could just 
as well have puton four, and got three of four contacts at 
the same time, and measured three of four curves at the 
same time, 
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A National Physical Laboratory.* 


BY ARTHUR G. WEBSTER, PH. D. 


To call attention to the great extent to which our ma- 
terial comfort and advantage and the progress of civiliza- 
tion depend upon the results of scientific investigation, 
would, in these latter days of the Nineteenth Century, be 
to give utterance to a commonplace. Every artificial con- 
struction, from a foot bridge overa brook to an arch over 
the Mississippi, from a cottage to the dome of a capitol, 
from a wheelbarrow to ahundred-ton locomotive, from a 
canoe to an ocean steamer, depends for its safety and suc- 
cess upon a sufficient knowledge of the strength of ma- 
terials, and of the physical laws governing rest and motion. 
Our steam engines and water-wheels, our telegraphs and 
telephones, our electric lights and railways, all depend 
upon the laws of physics, the better knowledge of which 
will directly contribute to the improvement of these great 
aids to our convenience and happiness. 

The people of this country are popularly supposed to 
stan? among the first in their appreciation of the benefits 
of science. Our government has extended its band to the 
support of special branches of scientific work, which were 
especially necessary to the welfare of the people, and which 
required to be prosecuted on a large scale. Such are the 
Coast and Geodetic Survey, which determines the form 
and position of the parts of our country ; the Geological 
Survey, which, in addition to the form, tells us what the 
nature of our land is, and what. it contains; the Weather 
Bureau, which not only furnishes us with important data 
with respect to the climate of the various portions of the 
country, but each day tells us what weather we may ex- 
pect. The Bureau of Weights and Measures, representing 
a function of government only less important than 
the regulation of the coinage, but in this country 
put in charge of the Coast Survey, and the National 
Astronomical Observatory, are further examples of State 
scientific establishments. All these departments are con- 
cerned principally with the accurate measurement of 
quantities, which gives them a certain nature in common, 
distinguishing them from branches of the purely observa- 
tional and descriptive sciences, such as Biology. 

In view of the above facts, it seems strange that the 
government supports no distinct institution devoted to the 
cultivation and furtherance of that great mother-science, 
which includes all that has been mentioned, the great 
measuring-science, physics. Why have we no National 
Physical Laboratory? Answers of various sorts might be 
made. In the first place, the development of physics as an 
exact science has been comparatively recent, and its study, 
as a subject by itself, is so new that many fairly educated 


_ persons to whom the words geology or chemistry convey 
‘ distinct suggestions, receive from the term physics no idea 


at all. Furthermore, physical laboratories are decidedly new 
affairs. I believe it would be no exaggeration to say that 
twenty years ago there was not in this country a single 
building devoted solely to the purposes of a physical labor- 
atory. Most of the large college laboratories have been 
erected within the last ten yaars, and now we have some 
half dozen that will compare well with any university 
laboratories in Europe. Perhaps, therefore, it is but natu- 
ral that the government has not yet instituted such an es- 
tablishment. The time, however, now seems ripe. The line 
of activity of the institution would be manifold. To men- 
tion some of its practical fields of work, it would ex- 
amine the physical properties of various materials used in 
the arts and trades—for instance, of various sorts of iron, 
steel and copper, demanded by the electrical industry. Ex- 
periments would be made upon new alloys, and their fitness 
for technical applications. A great department would be 
the testing and standardizing of measuring instruments 
of various sorts. This is obviously a function of govern- 
ment as much as the regulation of coinage. Asin trade 
no one thinks of taking in payment pieces of gold or silver 
stated to have certain values, but demands coins stamped 
by the government, so we should not be, and are not 
satisfied with measures and weights issued by irrespon- 
sible parties, but demand a verification by State author- 
ity. Similar considerations apply to other measures of 
all sorts. The electrical trade, which has in the past few 
years made such tremendous strides, calls for a great 
number of instruments of measurement, most of which are 
at present graduated without control by anyone except 
their makers. We all know by sad experience how irreg- 
ular our gas-meters are liable to be in their indications, and 
how inclined they are to count up quantities of gas when 
our houses are closed. On their part the gas companies 
complain of errors to their disadvantage. Shall we be 
obliged to suffer the same inconvenience with the electric 
light? With electric measurements capable of being made 
with the precision that they have now reached, how 
long shall we put up with instruments of an ac- 
curacy depending only on the sweet will of their 
makers, and often giving indications wrong by ten 
per cent.? Why should we pay for light by the lamp hour 
without having it specified how brightly the lamp is to 
burn? Authoritative testing of the measuring instruments 
would remedy these uncertainties. Further, the testing of 
the performance of dynamos and electric motors would be 
performed in a laboratory such as is proposed. 

When the dynamos to be used in the electric executions 
in New York were procured, it was necessary that they 
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should be tested in order to determine under what condi- 
tions they would produce the current and pressure which 
had been decided upon. ‘here being no public laboratory, 
either of the State of New York or of the general govern- 
ment, the tests were carried out at the physical laboratory 
of the Johns Hopkins University, which has excellent fa- 
cilities for such tests. Many of the colleges and technical 
schools also engage in the testing of electrical apparatus, 
and it may be asked why it should not be left to them. It 
seems clear, however, that the duty of college professors 
and instructors consists in the instruction of the pupils 
committed to them, and pre-eminently in the advance- 
ment of the sciences which they profess, rather than in the 
earning of fees by making electrical tests or chemical anal- 
yses. For these purposes special establishments not en- 
gaged in teaching are better adapted. 

Enough has perhaps been said as to the practical side. 
There exists, however, a higher point of view, namely, that 
looking to the performance of research destined to advance 
the pure science of physics. This appeals less strongly to our 
public, but is equally important. The achievement of Michel- 
son in counting the number of light waves in the length of a 
metre with an accuracy of one in several millions, or of Row- 
land in the production of his magnificent photographs of 
the spectrum, makes far less impression upon the mind of 
the public at large than the trumpet-heralded achievements 
of a newspaper “Wizard,” but they shed a lighter lustre 
upon American science. Americans are willing to vote 
thousands of dollars for the construction of light-houses, 
but are inclined to ask what the use is of determining the 
velocity of light with five-figure accuracy. This is a 
national defect, due te our youth asa nation and our de- 
votion hitherto to the practical business of life. But we 
are growing up, we have achieved material success, and it 
is not now too much to ask that we appreciate things whose 
value cannot be given in dollars and cents. 

It is evident that the advance of pure science reacts in a 
marked degree upon and is the necessary precursor of ad- 
vance in applied science. There could have been no Morse 
without a Henry, no Siemens or Edison without a Faraday. 
It should be a matter of national pride that America should 
furnish her share, as she has not yet done, to the advance- 
ment of pure science. If it be said that this is not a func- 
tion of the State, but that it may safely be left to the uni- 
versities to carry on research in the more recondite fields 
of science, it may be answered that there are many impor- 
tant investigations in physics, such as the accurate meas- 
urement of many of the constants of nature, which involve 
apparatus so refined and extensive, together with such an 
amount of continuous work, as to put them practically be- 
youd the means of privately endowed institutions. It is 
also unfortunately true that the time of most of our pro- 
fessors is so taken up with teaching as not to allow them 
opportunity for long-continued investigation. That Amer- 
ica has not yet contributed her full share to the advance- 
ment of pure science is by no means due to a lack of capa- 
bility, as the achievements of many of our countrymen 
bave shown, and there is no reason to doubt that a national 
laboratory would produce work that would at once do 
honor to our national reputation. 

Asan example of the high grade of work done by our 
government scientific institutions may be mentioned the 
work of the Coast and Geodetic Survey, and the valuable 
testimony tv appreciation from abroad is to be found in the 
the fact that the French Academy of Sciences has recently 
awarded one of its most highly-prized gold medals to 
our Geological Survey for the excellence of its scien- 
tific work. As an instance of the sort of work that 
might well be done in a_ national laboratory, 
such as I have suggested, may be mentioned the research 
on the relation of the metre to the wave-length of light that 
Prof. Michelson is soon to complete at Paris. Here is a re- 
search planned and executed by an American physicist, 
with an instrument constructed by American artists, which 
might well have been carried out in an American labora- 
tory, but which is now to be done in an international 
laboratory with funds provided by a dozen nations, of 
which this country is only one. 

Physical work is now done in Washington in the follow- 
ing government institutions: the Coast and Geodetic Sur- 
vey, including the Bureau of Weights and Measures, the 
Naval Observatory and the Magnetic Observatory but re- 
cently established. The Geological Survey maintains a 
small physical laboratory, where excellent work has been 
done. More or less direct physical research is also done by 
the Weather Bureau. The establishment of a central labor- 
atory would facilitate the work of all the above, though 
it need not supersede them. Finally, by the efforts of one 
who stands among those whose names are best known in 
Europe to the credit of American science, Prof, Lang- 
ley, now of the Smithsonian Institution, there is now being 
opened in Washington an observatory for the study of the 
physics of thesun andstars. In this we are but following 
in the steps of Germany and France, whose astro-physical 
observatories at Potsdam and Meudon are splendid 
examples of government support of research. The 
writer has but recently learned that as long ago 
as 1884 a committee of the National Academy of Sciences 
recommended to Congress the establishment of a govern- 
ment research andstandardizing physical laboratory. What- 
ever came of the recommendation is to him unknown, and 
he-has therefore taken the liberty of putting forth this plea, 
having been stimulated thereto by watching the develop- 
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ment of a similar institution in Germany. While we, who 
pride ourselves on our practicality and interest in science, 
have been waiting, conservative Germany has gone ahead 
and completed the most splendid institution of the kind now 
existing. It is the purpose of this article to give, as a chief 
argument in favor of carrying out the suggestion made 
therein, a description of the new Imperial Physico-Techni- 
cal Institute in Charlottenburg, Berlin. 

In May, 1875, as a result of the international agreement 
entered into by 18 nations of Europe and America, the In- 
ternational Committee of Weights and Measures was con- 
stituted, and erected its fine laboratory in the Park of St. 
Cloud, near Paris, for the purpose of constructing interna- 
tional standards of the metric system for the various 
nations. Germany had but recently adopted the metric 
system and had established her Normal-Aichungs Com- 
mission, or Standards Bureau, with a new and complete 
laboratory in Berlin, the work of which took rank with 
that done in the International Laboratory in Paris. 

Notwithstanding this, it was felt that a more general in- 
stitution of larger scope was needed. The suggestion of a 
State institution for the furtherance of physical science 
and ‘‘ prdcisionstechnik,” or methods of accurate mechani- 
cal construction and measurement, was made twenty years 
ago in Prussia, and attracted widespread favor in both sci- 
entific and technical circles. Field Marshal von Moltke, as 
president of the Prussian Directorate of Surveys, took the 
matter in hand and formed a commission of specialists, 
which, after thorough debate, made a series of recommen- 
dations to the Prussian government. As a result, it was 
determined to construct in the building of the new poly- 
technic school at Charlottenburg proper rooms for an in- 
stitution for the furtherance of *‘ priicisionstechnik.” The 
teaching of experience that the development of new 
branches of industry is always closely connected with 
pure scientific conquests, often where least  ex- 
pected, led Dr. Werner von Siemens to propese an 
extension of the plan of a physico-mechanical 
institution by the addition of a purely scientific department, 
and in order to assure a speedy establishment of a physico- 
technical institute he generously offered the State a sum 
of 500,000 marks. A further impulse was given by the daily 
increasing development of the applications of electricity, 
which had already accelerated the international determi- 
nation and definition of electrical units and standards for 
practical and scientfic use. This caused an undeniable nec- 
essity for an official control of electrical measuring instru- 
ments, as well as a continual scientific co operation in their 
construction and perfectionment. 

Such causes led tothe consideration of the matter not 
only by Prussia, but by the united governments of Ger- 
many, and the result of the mature deliberations of states- 
men and scientists was the proposal for the foundation, in 
1887, of an imperial physico-technical institute (physikal- 
isch-technische reichsanstalt), in which both technical and 
scientific research are to be cultivated and mutually pro- 
moted, and the constructive arts aided by investigations on 
materials and by tests of methods and instruments of 
measurement. The Reichstag approved the project and 
granted the necessary money, and the services as director 
were secured of the greatest of living scientists, Hermann 
von Helmholtz. 

The Reichsanstalt consists of two departments, the first 
or physical section, and the second or technical section, the 
duties of which are, to quote from the programme of the 
institution : 

SECTION I, 

1. The performance of physical investigations and meas- 
urements which tend pre-eminently to the solution of phy- 
sical problems of great scope and importance in a theoreti- 
cal or practical direction, and which demand a greater 
outlay in instrumental equipment, consumption of material 
or time of observers and computors than can, as a rule, be 
offered by private individuals or educational institutions. 

2. The solution of matters from the domain of Section 
Il., as far as the equipment of the latter may be insufficient 
for their accomplishment. 

The duties of Section II. are : 

1. The execution of such physical or physico-technical 
investigations as are directed by the official authorities, or 
are designed to further precise machine construction, or, 
where possible, other branches of German industry. 

In particular enter into consideration : 

(a) Investigations on properties of materials. 

(b). Fixing of methods for the preparation of materials. 

(c) Experiments on the most suitable design and methods 
for the construction of physical and technical measuring 
instruments. 

2. Verification of measuring apparatus and instruments 
of control, as far as they do not lie in the domain of 
weights and measures; determination of the errors of 
graduation of such instruments and issuance of certificates 
as to the result. 

3. Construction of instruments and parts of instruments, 
as well as the execution of other mechanical work for the 
needs of the Reichsanstalt itself, or for German state in- 
stitutions and authorities, in so far as their procuring from 
domestic or private workshops gives rise to difficulties. 

4. In special cases the construction of parts of instru- 
ments for Germans engaged in business, in so far as the 
construction in private shops necessitates extraordinary 
means. 

In cases 3 and 4, in estimating the price to be charged, 



































































90 


the cost of materials and twice the time expended on the 
mechanical work are to be reckoned. 

It will be seen that the provisions of the Sections 1 (c) and 
of 3 and 4 may become of great practical advantage, and 
wuuld be of great weight in America. By far the greater 
part of the instruments of precision used in the laboratories 
of this country are imported from abroad, for the reason 
that our constructors have, with a few notable exceptions, 
neither the experience nor the scientific knowledge to de- 
sign proper forms. No amount of protective duties will 
succeed in building up such an industry as this until the 
necessary knowledge is forthcoming on the part of the con- 
structors. A duty of 60 per cent. upon optical glasses has 
not resulted in producing any American microscopes that 
will compete with the remarkable apochromatic objectives 
of Zeiss or Jena, On the other hand, Alvan Clark & Sons, 
of Cambridge, have constructed telescope lenses, and 
Brashear, of Allegheny, constructs optical glasses and spec- 
troscope gratings (to be ruled upon Prof. Rowland’s engine 
in Baltimore) which are without rivals in the world, be- 
cause here thorough study and dearly bought experience 
of years have preceded success. Brains, not tariffs, have 
brought about these results. 

All physicists know by experience that an instrument 
can be designed by no one so well as by him who is to use 
it. Again and again, instruments are delivered, even by 
old and reputable makers, which are clumsy or poorly de- 
signed, simply because old models have been adhered to 
when a little advice given by those in the habit of using 
the instruments would result in a great improvement. It 
is easy to see, accordingly, how a laboratory constructing 
ap paratus under the supervision of its trained professors 
must develop greatly improved forms of instruments, 
which could be directly utilized as models by our instru- 
ment makers. An example will suffice. No self-register- 
ing magnetic instruments are constructed in this country, 
and when the government magnetic observatory was 
recently established in Washington, English instruments 
of the Kew pattern were introduced, the same form hav- 
ing been 1etained for years. The suggestion made years 


ago by Sir William Thomson, that the magnets in suche 


instruments should be made very much lighter than is 
usual, has never been carried out, and if we had had a 
laboratory of our own, experimentation would probably 
soon have developed improvements in the design of the in- 
struments. 

The government of the Reichsansalt is vested in a cura- 
torial board, consisting of 20 or 30 of the most distinguished 
physicists in Germany (the president of the Institution 
being ex-officio a member) who meet yearly and serve 
without pay, except when traveling on business of the 
institute. 

The staff of the institute consisted, at the ena of 1890, 
besides the president and the director of the second 
section, of seven members, seven assistants, seven scientific 
and technical employés, four technical helpers, ten 
machinists, engineers and manual laborers of various 
kinds. The bureau consists of four secretaries and clerks 
and the necessary subordinates. In all there are 
employed in the Reichsanstalt 49 officials and other 
persons. Several of the members had been asso- 
ciated with the International Bureau of Weights and 
Measures, and the assistants are young men who have re- 
cently made their Doctor’s degrees at the universities. 
Provision is made for the reception of volunteers, and for 
the invitation of distinguished physicists to make use of 
the lab»ratory in important researches. 

The second section still occupies rooms in the great build- 
ing of the Polytechnic School in Charlottenberg, a suburb 
lying just beyond the Thiergarten (Berlin’s great park), and 
in the spring of 1890, at the time of a visit by the writer, 
the first section was also housed there, the new laboratory 
not being then completed. In September of last yeara 
visit was made to the new laboratory, now completed, but 
as yet but partially equipped. Enough was however visi- 
ble to give a good idea of the scale upon which the work 
was laid out. 

The buildings stand in spacious and handsomely laid out 
grounds back from aside street about a quarter of a mile 
from the Polytechnic, in a region perhaps as free from vi- 
bration as would be easy to obtain near a large city. In the 
middle stands the laboratory building, a large, imposing, 
square structure of yellow brick, while at the left of the 
grounds is the handsome residence of the president, and at 
the right a building for the resident staff. In the rear is 
the engine and machinery building. In the neighborhood 
of a million marks was spent upon the construction of the 
laboratory, and the buildings were erected under the super- 
intendence of a commission composed of architects, ma- 
chinists, astronomers and physicists, so that the result has 
proved in the highest degree satisfactory. 

In order. to preclude vibration and electromagnetic, 
thermal or chemical influences from disturbing observa- 
tions, not only all engines and dynamo machines, but also 
the boilers for heating were placed in a machine house 60 
metres distant from the laboratory, where are also located 
ice machines, a large refrigerating room for experiments 
at low temperatures and a chemical laboratory. The elec- 
trical arrangements are admirable. Three large batteries 
of storage cells are placedin a room under one corner of 
the machine house, of which one battery serves for the 
electric lighting of the laboratory and machine house, a 
second for purposes of physical measurement, and a third 
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exclusively for photometric investigation. Concentric 
cables lead underground to the laboratory, and very com- 
plete switchboards in the machine house allow any wished 
for distribution of current. 

The laboratory has three stories besides the cellar. To 
insure steadiness a large plate of béton two metres in thick- 
ness was cast, covering the whole area of the building, and 
upon this the walls were built. This forms the bottom of 
the heavily vaulted cellar, the object of which is to screen 
off disturbances from the ground, especially moisture. To 
this end a continuous ventilation is secured, bringing the air 
from the rooms above down to the cellar, and sucking it up 
through large shafts at the corners of the building reaching 
above the roof. In this way the temperature of the rooms 
above is rendered nrore nearly constant. The walls of the 
ground story are double, with a ventilating air space of 
40 centimetres between, so that this story is remarkably 
well protected from changes of temperature. 

In the middle of the laboratory lie one above another 
three large observing rooms, each of 70 square metres floor 
space. They are lighted from above by daylight, glass 
being inserted in the floors, and in addition by electric light. 
Being entirely surrounded by other rooms of the same 
temperature, they possess the advantage of constancy of 
temperature as well as dryness and light. The lower of 
these rooms is to contain balances and comparators for the 
comparison of measures of length. 

A corridor runs on three sides of these central rooms, and 
outside this are a number of smaller rooms lighted by win- 
dows. On the basement floor are rooms for investigations 
on thermometers and barometers. Extensive arrangements 
are made for keeping large qauntities of water heated to a 
constant temperature, governed by means of electrical 
thermostats, and by means of electric motors a continuous 
circulation is maintained through the vessels in which 
thermometers of precision are compared with each other. 
Temperatures can now be measured to an accuracy of a 
thousandth of a degree, and to give an idea of the accuracy 
of thermometry as now practiced, it may be mentioned that 
arrangements are used by which thermometers are read 
both standing vertically and lying horizontally, the elastic 
yielding of the glass bulb under the pressure of the mercury 
column in the vertical position being enough to cause a 
perceptible lowering of the reading. 

On the first fioor are the directors’ offices, and among 
others the electrical rooms, from which iron has been care- 
fully excluded. Here careful normal standards of the unit 
of resisiance have been constructed, and an instrument for 
measuring current strength in absolute measure is being 
experimented with. In another room researches upon the 
magnetic properties of various steels have been carried out. 

On the second floor are the optical laboratories. Here re- 
searches on photometry are being carried out, in conjunc- 
tion with Section II. Already greatly improved photo- 
meters have been invented, permitting the intensity of two 
sources of light to be compared with an accuracy seven 
times as great as was before possible. At present experi- 
ments are being made upon the value of the electric glow 
lamp as a standard of light, the arrangements for measur- 
ing and maintaining constant the electrical energy supplied 
being very complete. Comparisons have been made with 
other proposed standards of light, such as the old stand- 
ard candle, and the light from electrically heated platinum 
foil. 

The first section, as has been stated, has but recently 
moved into its new laboratory, and many of its rooms are 
as yet without the apparatus that they are eventually to 
have. The activity of the second section, in its provisional 
rooms, has been very great, and the erection of a sep- 
arate laboratory is contemplated. Space will not per- 
mit more than an enumeration of the chief subjects 
in its sphere of activity. These are divided into 
six groups: 1. Measurements pertaining to heat 
and pressure. 2. Electrical measurements. 3. Optical 
measurements. 4. Mechanical investigations of precision, 
and such as embrace tests of materials for construction of 
fine machinery. 5. Shopwork. 6. Chemical researches. 
In the fourth group is included the test of tuning forks, 

Among the most completely organized tests have been 
those of thermometers, particularly for physicians. The 
demand for such certified thermometers has been so great 
that a branch station has been established in Ilmenau in 
Thuringia, in the midst of the glass industry, which during 
the first year of its existence issued certificates for over 
twenty thousand thermometers. In consequence of the 
establishment of this testing station the exportation of 
German thermometers to other countries has more than 
trebled since 1885. 

Besides thermometers, mercury and aneroid barometers, 
and pressure-gauges for steam boilers have been tested. 
The electrical sub-section has been especially active. In 
addition tothe examination of alloys suitable for the 
manufacture of wire for electrical instruments, it has tested 
commercial gauges for current strength and electrical 
pressure and consumers’ meters, and has shown the defects 
of present constructions, so that great improvements may 
be soon expected. Batteries and storage cells have also 
been vested, 

Besides the optical work already mentioned, commercial 
electric arc and glow lamps have been tested. Optical 
glasses, lenses, prisms and ‘telescopes have been examined. 

The question of the pitch of tuning forks is an important 
one, bearing upon the tuning of instruments according to a 
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normal pitch. Experiments have been made on methods of 
determining the number of vibrations per second of tuning- 
forks, witi the result that a standard fork has been made 
whose vibration number is corcect to an accuracy of one 
part in fifty thousand. With this have been already com- 
pared some eight hundred forks which have been sent in 
by musicians. 

The introduction of a uniform system of screw threads 
for fine mechanism has been an often attempted problem, 
aiming to make possible interchangeability of parts and the 
alteration or repair of machines constructed in one shop, in 
others in different places or countries. This subject has 
occupied the section for a year and a half, and much valu- 
able progress has been made. Researches on the tempering 
of steel, and on the separation of platinun and zinc from 
other impurities have been further items in the work. 

Such is a brief and imperfect description of what Ge1- 
many has recently done for physical research. In England 
the need of a similar institution was mooted by Prof. Oliver 
J. Lodge, in his presidential address to the physical section 
of the British Association jast summer. The London Board 
of Trade has already opened an electric standardizing 
laboratory. France has for a hundred years had its Con- 
servatoire des Arts et Metiers,and an electrical testing 
laboratory was opened in Paris several years ago. Switzer- 
land has spent a million francs upon the new physical 
laboratory of her Polytechnic School in Zurich. Shall 
America be left behind? How long must we import our 
scientific instruments from Europe? If, as General Miles 
lately proposed, our National: Guard shall mobilize at the 
World’s Fair, shall every band have its instrument tuned 
differently or shall each bandmaster be supplied with a 
French tuning-fork? If we must imitate Europe, let it be 
in attempts to cultivate art and science. Why should we 
have an imitation of the Eiffel Tower if it is to show nothing 
more than increased height? If America must lead in big- 
ness let it be to some purpose. If Germany, groaning 
under the weight of her standing army, can do what she 
does for science, shall we be content to look on and ad- 


mire, or s hall we not rather be spurred on to emulation ? 
——“““_-so >> 


Lleciro-Metallurgy.—VIII.* 





BY F. M.—F. CAZIN. 


9. ELECTRO-METALLURGICAL METHODS. 

Electro-metallurgical practice does not follow one ex- 
clusive or general line of action. This is true for the 
chemical reactions, that are made to serve as well as for the 
specific electrolytic methods employed. 

Chemistry, a science to itself, does not form a part of 
this present discussion. It forms the foundation, on which 
general metallurgy as well as electro-metallurgy is set up 
and the reader if not possessed of sufficient knowledge to 
foilow this discussion understandingly, must acquire it else- 
where, in order to possess himself of a clear perception of 
what is going on in electiolysis. It is therefore not with 
the different chemical reactions that I propose to deal here, 
but it is the intention to explain the modifications to which 
electrolytic action is subjected in building up an electro- 
metallurgical practice and its different methods. 

These modifications relate mainly to the manner in which 
the compound containing the metal that is to be obtained 
as Cathion is brought under electrolytic action, that is: 

1. As anode. 

2. As electrolyte in part and as anode in part. 

3. As electrolyte exclusively. 

And distinction is made under the third modification or 
method between the method of using a soluble anode (the 
components of which, though not containing the cathion, 
contribute to such reaction on the electrolyte, by which the 
cathion is set free under electric pressure, which is under- 
stood to be the third method) and, 

4. Where the anode consists of matter which does not 

decompose in the electrolyte, such as carbon or non-dis- 
solving metal. 
- 5. And again distinction is made of a fifth method, 
under which use is made of an electrolyte which, under 
normal temperature, is solid, but which, for electrolytic 
purpose is liquified. 

6. Anda sixth method, under which electrolysis serves 
indirectly for metallurgical purposes, as in the case where 
electrolysis is made instrumental! to produce fuel for metal- 
lurgical purposes. 

Before proceeding to illustrate these six methods em- 
ployed in electro-metallurgical practice, I should refer to 
the great hindrance set up against a healthy development 
on this continent of electro-metallurgical practice and 
business by innumerable patents issued evidently under the 
impression, that what the files of the patent office contained 
no evidence of, as to previous use or notoriety, was patent- 
able. To what an absolutely ridiculous extent this has been 
carried, and what a nuisance this has grown to be, is best 
illustrated by stating, that to one patentee the exclusive 
right to use stops, grooves and grooved strips for holding 
the electrodes has been granted. The value of such patents 
naturally consists exclusively in the faculty of the patentee 
to make trouble. And this faculty depends naturally on 
the size of his or his backers’ bank account. There is no 
possible doubt as to the fact that stops, grooves and grooved 
strips have been used for centuries to hold plates. What 
useful invention and new improvement is there then in 





*For thejseventh section of this article see THE ELECTRICAL W ORLD 
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using common every day contrivances at a new place or 
opportunity? But it may be expensive to prove previous 
use in court, and a great amount of vexation may result 
from ignoring even the most barefaced fraud of a patent. 
And the question arises, What action be preferable, to 
totally ignore them all and to take the consequences or to 
submit to the exactions of patentees? 

Experience has made it patent, that the most prudent 
mode of action is, to determine first, regardless of all pat- 
ents, on the most applicable, most appropriate and most 
economical method of electrolytic action; then ascertain, 
if possible, what patents cover any of the actions or appa- 
ratus it is intended to use, and ascertain with caution the 
charges set up by the patentees. If they are very moderate, 
equitable and reasonable, contracts should be made for their 
payment. : 

Be it said in acknowledgement of comparative merit 
that those patentees who have a claim to some really new 
and useful invention are as arule reasonable in their ex- 
pectations and demands, the exaggerated demands origina- 
ting as a rule with those whose claims are not endowed 
with a vital constitution. 

As a large number of patents have been issued in matters 
of electrolysis, that collide with one another, the older 
patent, though it cover only part of the ground, is the safer 


one for protection. 
FIRST METHOD. 


The first and oldest electro-metallurgical method consists 
in the action as here specified : 

The metal intended to be obtained in a pure state as 
cathion forms one of the components of the anode. The 
electrolyte contains in solution a compound of the same 
metal. The electric current decomposes the soluble com- 
pound in the electrolyte. The metal forms the cathion, 
and the negative matter,such as oxygen, chlorine, etc., 
combines with the same metal at the expense of the 
anode, thereby regenerating the electrolyte, and the total 
action thus being made continuous, as Jong as the require- 
ments in electric pressure and in material for it to act upon 
are maintained. 

The electric pressure required for such action is in all 
eases higher than the one that is conditional to the chemi- 
cal reaction involved, because the electrolyte which forms 
the conductor for the electric current normally offers itself 
a certaiu resistance to the passing of such current, such re- 
sistance forming a supplementary requirement to that 
which is conditional to the chemical reaction involved. 

What this supplementary resistance be, and how it may 
be reduced to a practicable minimum, will be stated ina 
special section of this treatise. 

As instances of this first method may be quoted the 
electrolytic refining of gold or of copper, as represented by 
the following reactions. In the case of gold refining 


Electrolyte. Cathion. Anion. Anode. Electrolyte. 


AuCl,; = Au + 3Cl 
3Cl1- <Au= AuCls. 


And for copper refining by the following reactions: 
Electrolyte. Cathion. Anion. Anode. Electrolyte. 
Cus0, = Cu + Oo +t so, = 

a3 O04 Cu + So, 
Cuso,. 

For full information on the action required it yet re- 
mains to describe the apparatus used for carrying out the 
method. 

As all apparatus has many features in common for 
whichever method it is used, it is my intention to describe 
such apparatus in special sections devoted to such descrip- 
tion exclusively. I may therefore proceed with the specifi- 
cation of the other methods of electro-metallurgical action. 


SECOND METHOD. 

The second method is distinct from the first method in 
this only, that the cathion originates not exclusively, as 
far as the electrolytic action is concerned, in the anode, but 
in part is derived also from the electrolyte. This has the 
direct consequence, that the electrolyte is not fully regener- 
ated by the electrolytic reaction, and that it would become 
exhausted if it were not replenished from the outside of 
the apparatus. 

Under this second method it is therefore common prac- 
tice to cause the electrolyte to circulate as well through the 
baths as through a receptacle containing the soluble metal 
compound that is required for the regeneration of the 
electrolyte. 

It isof importance in such circulation that the exhausted 
portion of the electrolyte, which is also the portion of lower 
density and the portion offering the higher resistance to the 
electric current, be the one to leave the bath in preference 
to the unexhausted portion. Solution of a solid in a liquid, 
in so far as it involves the occupation of increased space in 
the solution, as also the space previously occupied by solved 
and solvent matter, absorbs free heat, and, as a consequence, 
provision is made under this second method, in common 
practice, for the restoration of a desirable temperature in 
the electrolyte pending its circulation. 

And in this connection it may be stated that of the total 
energy required in electrolytic action a portion is applica- 
ble in the heat modification of energy. Where fuel is lower 
in cost than electric energy, even though it be derived 
from water gravitation, it is advisable and economical to 
apply supplementary heat energy from fuel. 

In doing so due regard must be had for the influence that 
is exercised on the property of conducting an electric cur- 
rent possessed by the electrolyte as such, concerning which 
information will be given at the proper place. 

This second method has been successfully applied for the 
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refining of copper from copper mat of more or less high 
percentage in copper. Theseries of reactions involved in 
this instance is represented by the following schedule: 
Electrolyte. Cathion. Anion, Anode. Electrolyte. 
bona SOR eS 08 sant eal 
or, in case the iron-salt formed at the anode belongs to those 
of the higher oxygenation exclusively, the reactions would 
be as follows: 
Electrolyte. Cathion. Anion.” Anode. Electrolyte. 
6cuso, + {2088} + wou +68 =2{[Fe(S0.)) 


This second method is by far the one of highest 
practical importance in electro-me‘allurgical action. It 
offers an opportunity for simultaneously treating two dif- 
ferent products, which ofteu form the parallel products of 
rational general metallurgical action. Referring to the 
case of refining copper mat, as above selected as an illus- 
tration of this method, this fact can be readily explained. 

Copper sulphide mines by the very nature of things pro- 
duce two classes of ore, the distinction between them 
being their percentage in copper, viz., one class rich 
enough for economical smelting, and another requiring 
mechanical concertration for bringing its percentage up to 


. a point where smelting becomes applicable, if such me- 


chanical concentration is at all feasible under the condi- 
tions, as they are given, or if no,other method were known 
to more profitably treat these lean ores. This more profit- 
able method is found in lixiviation and electrolytic precipi- 
tation, of which the preceding schedules give an exemplifi- 
cation essentially indicating a method consisting in action 
as follows : 

The decomposition of an electrolyte consisting of either 

(a) 5 CuSO, ) 
or - with (Cu,S + 4.FeS) as anode. 
(b) 6 CuSO, } e 
Producing either in the one case 
(a) 9 Cu +2 FeSO, + Fe, (S04), + 65, 
or in the other case 
(b) 10 Cu + 2 Fe, (SO,), + 65. 

In both cases a continuous supply of CuSO, to the elec- 
trolyte from outside is a necessity amounting in the first 
case to five of the nine atoms and in the second case to six 
of the 10 atoms of copper precipitated. 

The cause for thus introducing a solution of a copper salt 
valuable in itself, and the decomposition of which is not 
a common object of electrolytic action, consists in the ne“ 
cessity of providing SO, in order to render the Fe of the 
anode solvable simultaneously with the Cu. And again the 
facility with which a solution of this salt can be produced 
from sulphide copper-ore forms the great feature of advan- 
tage of this second method. 

When copper pyrites (CuFeS,) (concentrates from low 
grade ore) are calcined until the iron has been changed into 
ferrioxide (Fe,O,), while the copper in part is present yet as 
CuSO, the latter compound can be dissolved from the cal- 
cined material by the use of hot water that is slightly acid- 
ulated. 

The solution thus obtained may be employed to advant- 
age in carrying out the second method as above specified, 
where the first product (mat) of smelting high grade copper 
ores is employed as anode. 

A system is thus provided for most economically treat- 
ing two mine products, that always and unavoidvably occur 
simultaneously, namely : 

(a) Clean smelting ore, viz., sulphides with but a small 
percentage of rock, which after calcination can be reduced 
in one smelting operation to anode material. 

(b) The poorer ores or second class (middlings) from 
mechanical concentration, which on account of low gravity 
of the sulphides cannot be closely separated from rock, but 
can only be reduced in bulk by discarding a certain per- 
centage thereof. 

Where fuel is high priced and water power obtainable, 
this method for treating sulphide copper ores is decidedly 
more economical than smelting throughout. 

Where ferrioxide (coleothar) has a value as paint ma- 
terial it is economical also to treat absolutely clean pyrites 
by calcination and wet extraction of copper, as described, 
and by subjecting the solution to electrolysis, under the 
second method. 

An obstacle to the adoption of this specifically economi- 
cal system of extraction is the absence of water power at 
or near. the copper mine, while such power is available 
at a distance (Butte City and Great Falls). In such a case 
it will prove yet to be the more economical method to me- 
chanically concentrate near the mine, to accept the mid- 
dlings high in rock in order to avoid loss of sulphides and 
to transport first class ores, headings and middlings to the 
vicinity of water-power and there to continue smelting, 
lixiviation and electrolytic extraction and refining under 
the advantages of the natural power obtainable. 

A close investigation of economical figures will corrobo- 
rate the statement thus made. And certainly the total 
result will be financially better than it is, when either con- 
centration is carried on to produce high headings and save 
no middlings. In this case great loss of copper results at 
the mine, and the electrolytic process of refining becomes 
more expensive. 

If no smelting is resorted to at all, and when no 
soluble anodes are produced in the system of treatment 
adopted, the fourth method remains applicable to the treat 
ment of copper sulphides, as will be shown under these 
headings. 
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THIRD METHOD. 
The metal derived from the anode that forms a compound 
with the negative matter disengaged in the electrolyte is 


not the metal that is collected at the cathode, but theanode- . 


metal only substitutes when in solution another metal that 
is present in the electrolyte, and that in order to maintain 
continuity of action has to be supplied continuously to the 
electrolyte from outside. As an illustration of this third 
method the case may serve, in which the following reac- 
tions take place : 


ist 2d 
Electrolyte Anode Electrolyte Cathion 

ZnCl, Zn _ 2 AgCl 

ee (ene aa, Cre 

2Cil+Zn + 2Cl+2Ag = 
—_——— ell 
Cl, ZnCl, + 2 Ag 

—_———— —_——— 

Anion Electrolyte 


These symbols show the decomposition of an electrolyte 
consisting in a solution of ZnCl, and of 2AgCl present in 
the electrolyte. The ZnCl, being decomposed by the cur- 
rent into Zu + 2Cl, the latter combined with the anode 
consisting of Zn, the compound redissolving, while Zn com- 
bines with 2Cl from 2AgCl, leaving of the 2AgCl present 
the 2Ag at the cathode. 

FOURTH METHOD, é 

No metal at all is derived from the anode, which consists 
either of carbon or of a metal, on which there is no reaction 
by the electrolyte under the electric current, the reaction 
being confined to the components dissolved in the electro- 
lyte, and all the metal, which is disengaged and collected 
at the cathode, is introduced into the bath (passive cell) di- 
rectly in a state of solution, the solution being prepared in- 
dependently from any direct electrolytical action, but by a 
solvent, that results from the electrolytic action. 

As an illustration of this fourth method this case may 
serve, in which Messrs. Siemens & Halske extract copper 
from its sulphide ores and in which the following reactions 
take place : 

(tl) x H,SO, + 2 CuSO, + 4 FeSO, (electrolyte) to 
x H,S, + 2 Cu + 2Fe(SO,) ;. 

(2a) x H,SO, + 2 Fe (SO,), + Cu,8 (ore) tox H, SO, + 
#@ + 4 FeSO, + 2 CuSO,. 

(2b) x H,SO, + CuO to H,O + CuSO,. 

(2c) 3 CuO + Fe, (SO,), + 3 CuO to8 CuSO, + Fe,O,. 

(2d) H,O + CuO + 2 FeSO, tox H,O + CuSO, + 
(Fe,O, + SO,). 

Opportunity will also be offered to more specifically treat 
of both the method and the case of illustration. 

It is this electrolytic method that has been the most 
recently introduced that promises to vie with the second 
method in importance for the manufacture especially of 
copper and of such other metals as form soluble sulphates. 

lts mainly distinctive features are : 

(a) The carbon anodes. 

(b) The preparation of the metal solvent in the passive 
cell. 

(c) The solution and extraction of metal from its com- 
pound or alloy in independent action. 

(d) The introduction into the passive cell of the metal to 
be electrolytically disengaged by a continuous renewal of 
the electrolyte. 

On Jan. 6, 1885, two patents were issued to Bernard 
Moebius, one for process and the other for apparatus, “‘ for 
the separation of metals.” Among the process cluims are 
the following : 

4. The herein described method of facilitating and accelerating 
the precipitation of metals in solution by immersion of a precipi- 
tant metal, which method consists in subjecting the precipitant 
metal to a continuous scraping of brushes or scrapers acting on the 
said precipitant metal during the time the same is in solution, sub- 
stantially as herein shown and described. 

6, The herein described method of precipitating copper or other 
metal in a loose state by an electric current at the cathode, which 
consists in using an indissoluble metal or carbon as anode and 
catching the metal dropping from the cathode on or in a conduc- 
tive plate or box placed under the electrodes, and connected with 
the cathode conductors, whereby a redissolving of the precipitated 
metal in the exciting-liquid is present, substantially as herein 
shown and described. 

From these claims it would appear that the use of ** an 
indissoluble metal or carbon as anode” has been patented 
as early as Jan. 6, 1885, for all electrolytic practice in 
the United States. Both Siemens & Halske and Hoepfner 
make use of such anodes, but the chemical reaction in the 
one process is different from the reaction in the other, 
Hoepfner employing chlorides in place of sulphates. 

The reaction shown for the Siemens & Halske method 
essentially expresses the facts, that the O disengaged at the 
cathode while Cu is precipitated, does not combine as in 
the methods previously indicated with metal derived from 
the anode, but combines with matter in solution in the 
electrolyte, ferrous sulphate, FeSO,, being changed into 
ferric sulphate Fe,(SO,),. The solution of the latter is em- 
ployed as the solvent of Cu from its sulphides in a lixivia- 
ting action—that is, independent of the electrolytic action, 
the solvent solution being by such action continuously re- 
generated, making a complete circuit as long as the electric 
energy is applied. 

A later opportunity will occur to describe the Hoepfner 
process, but it may be here stated that in the Hoepfner 
process the reactions set free and reabsorb chlorine as 
against oxygen in the Siemens & Halske process. 

FIFTH METHOD. 

The electrolyte in normal temperature is solid, and for 

the purpose of electrolytic’ reaction is liquified by heat-en- 
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"ergy for the purpose of chemical disunion being applied 
simultaneously in its electric and its heat modification. 


- This method is based on the fact that all compounds of 
metal with oxygen will decompose in the presence of car- 
bon, and under the application of sufficient energy of both 
the electric and heat modification. And the same may be 
said of all compounds of metals with other negative mat- 
ter when the positive element is present of greater affinity 
to the negative component than the metal: present in the 
compound. 

The method is practically applied only where the four 
other methods in which electrolytes employed, that are 
liquid in normal temperature, do not accomplish a desired 
effect. And the line may be drawn between the heavy 
metals, for which the first four methods offer all the re- 
quirements to their electrolytic disunion, and thelight and 
alkali and earth-base metals, by which the negative matter 
is held with such energy that both heat and electric energy 
must be called in for accomplishing their division. 

The heat employed in such disunion may be heat produced 
by combustion independent of the electrolytic action, or heat 
into which electric energy is converted. 

And in employing heat derived from electric energy this 
heat may be applied by 

(a) Heating the carbon electrode. 

(b) Exposing the compound to the electric arc. 

(c) Heating the electrolyte as a consequence of its re- 
sistance to the electric current. 

In all cases where this fifth method is employed simple 
binary compounds are the object of treatment, and the 
main practical difficulty met with consists in securing and 
preserving the pure elementary metal after it has been 
electrolytically disengaged. 

o-oo ———___—_- 
The Association of Edison Illuminating Companies. 





The next convention of the association will be held at 
Toronto, Canada, on Tuesday, Aug. 9, 1892, and will 
continue Wednesday and possibly Thursday of that week. 

The business of the association at this meeting promises 
to include several features of special interest. One or more 
of the officers of the General Electric Company will un- 
doubtedly be present with the view of becoming personally 
acquainted with the members of the association, and of 
discussing, if opportunity offers, matters of general 
interest. Arrangements are being made for several papers 
of practical importance, and reports of committees chosen 
at the meeting of last year. 

The headquarters of the assuciation at Toronto will be 
at the Rossin House, where arrangements have been made 
for the entertainment of delegates at $3.00 or $4.00 per day. 
These rates entitle the members to the choicest accommo- 
dations in the house, if engaged a reasonable time ahead, 
and a desirable room will be provided in the hotel for the 
association meetings. 

The Toronto Incandescent Electric Light Company, of 
which Frederic Nicholls is manager and secretary, has 
arranged an attractive programme for the entertainment 
of the delegates in the form of a moonlight sail on Toronto 
Bay, calling at Toronto Island, where refreshments will be 
provided for the delegates at Hanlan’s Hotel, the home of 
the ex-champion oarsman ; also a drive in carriages around 
the principal parts of the city. 

It is probable that a trip to Peterborough, where the 
shops of the Canadian Department are located, may be 
made by those in attendance at the convention who may 
desire to visit them. It is feasible to makesuch an excur- 
sion in one day, leaving Toronto at 9 A. M., arriving in 
Peterborough at 11:45; taking lunch at the Oriental and 
spending the afternoon at the works; leaving at 5:45 and 
arriving in Toronto at 8:10 P. M. 

With these general ideas in view, it now seems probable 
that the programme for the convention will be substan- 
tially as follows : 

Turspay, AuG. 9.—First Session, 11 a. M.—Organization 
by presentation of credentials and choice of officers for the 
coming year; reports of committees. Second Session, 2 
Pp. M.—Papers contributed by members and discussions. 
Evening.— Moonlight sail. 

WEDNESDAY, Ava. 10.—Early Morning—Drive about 
Toronto. Third Session, 11 a. M.—Addresses. Fourth 
Session, 2 Pp. M.—Closing papers and discussions. 

TuHurspAy, Ava, 11.—Entertainment of delegates by trip 


to Peterborough or some other point of interest. 
QO" 


A Denver Building Equipped with a Plant for Distrib- 
uting Power to Tenants. 








_A distinct progress in the application of electricity has 
been made in the Sheridan Building, Denver, Colo., owned 
by Mr. J. H. Ernest Waters, and erected by him exclusively 
for light manufacturers. This building, erected after the 
plans of Messrs. Baerresen Bros., architects, of Denver, is 
designed for the use of light manufacturing—watch case 
makers, brass finishers, etc.—and contains some twenty 
odd rooms above the ground or store floor adapted.to the 
above uses. In the building is installed a plant forthe 
distribution of pewer to the several tenants by wire exclu- 
sively, instead of by belting and shafting, after the usual 
practice. The power plant, located in the basement of 
the building, consists of two 60-inch return tubular 
boilers, one 65-h. p. Fraser & Chalmers Corliss 
engine and one 50-h. p. Straight Line engine. Belted 
through a countershaft to the Corliss engine is an 
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80-kilowatt C. & C. dynamo, wound for a pressure 
of 120 volts, and to the 40-h. p. Straight Line engine is 
belted direct a 20 kilowatt C. & C. dynamo, wound for the 
same pressure. The switchboard in the engine room is built 
of Vermont marble, and is 16 feet long. On this board is lo- 
cated a distributing circuit for each tenant in the building, 
and in each circuit is an ampére meter, thus showing the 
amount of power used by each tenant and thus keeping the 
supply of power constantly under the supervision of the 
engineer; the large engine and dynamo supplying the 
light and power during the day and the 40-h. p. plant such 
light and power as may be required after 6 P. M., the 
circuits being so connected at the back of the switchboard 
that either or both of the dynamos may bétonnected to the 
supply circuits of the building. The steam plant was 
designed and erected by Messrs. Fraser & Chalmers, Chi- 
cago, and the electrical plant and the distribution of light 
and power by the C, &C. Electric Motor Company of 


New York. 
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A Power Plant in Portland, Oregon. 





BY H. E. C. 

Early in 1891 the Union Power Company was formed in 
Portland, Ore., for the sole purpose of furnishing power. 
In carrying out. this purpose the company has adopted 
some devices which have been used before, but has also 
been obliged todo considerable pioneer work. It is the 
writer’s purpose to speak of this latter more particularly. 

The revenue of the company is Cerived from the opera- 
tion of two street railways, the City & Suburban Rail- 
way Company andthe Multonomah Street Railway Com- 
pany, and from a large number of stationary motors. 

The plant consists of one cross compound ccndensing en- 
gine, Corliss type, of 1,200 h. p., one Buckeye engine of 
500 h. p., a battery of 10 boilers and seven 175-k. w. dy- 
namos. 

In order to obtain cheap fuel a piece of ground was pur- 
chased containing three acres, near a large saw mull, on 
which the plant was erected. The di tance from saw mill 
to plant is 1,600 feet. The fuel used is sawdust and the 
edgings from the lath mill, the latter of which have been 
broken up by a “‘ hog.” - It was found that 1,600 feet was 
too long a distance to blow this refuse with economy. A 
carrier was therefore devised, similar to the ones used in 
mines, which receives the refuse, carries it to the stock- 
house and there automatically dumps it. From this stock- 
house another carrier take the fuel across the tops of the 
boilers and dumps it into the fireboxes, as required by the 
attendant, the whole operation necessitating the employ- 
ment of but two men on a watch, to care for the 10 boilers. 
The power required for the conveyers is furnished by a 25- 
h. p. engine, which also pumps the water from the boilers 
into a tank from which the boiler pump takes it, passing 
through a heater before forcing it into the boilers. The 
smallest estimate for blowing the amount of fuel required 
for this plant was 80 h. p. 

There is nothing particularly novel about the steam plant, 
but the transmission, both from engine to countershaft 
and from countershaft to dynamos, is entirely by ropes, 
on the Dodge system, with single wrap. The double wrap 
was tried at first, but was not entirely satisfactory, and 
was exchanged for the single wrap. The system of trans- 
mission by ropes is now giving excellent results. One 
marked improvement is the almost entire absence of noise, 
a point spoken of by all who have had experience with 
belt driven machinery. It is too early to give any definite 
figures as to depreciation and renewals, but at present they 
are believed to be less than for belts. 

The seven dynamos are connected, five to the large en- 
gine and two to thesmall one. The switchboard is arranged 
for the three-wire system or the two-wire system, as may 
be desired. Any dynamo may be thrown on either of the 
railways or on either side of the power circuit, The com- 
plete interchangeability of dynamos has proved of great 
benefit when occasion has arisen for stopping a dynamo 
for any cause. It is also possible to connect the dynamos so 
the entire load may be thrown on both engines at the same 
time, by which an overload on either engine can be at once 
checked. Necessity for this often arises on holidays. 
When running with load on both engines the voltage of 
dynamos on either engine can be held constant within one- 
half of one per cent., or increased at will by overcom- 
pounding. This result is the more remarkable as one en- 
gine runs 72 revolutions, while the other runs at 130 revo- 
lutions per minute, and no trouble is experienced in inak- 
ing each dynamo carry its proportion of load and no more 

All power is furnished on the three-wire system both to 
railroads and stationary motors, as the plant is three mile, 
from the centre of distribution. ‘The results obtained have 
been very gratifying. The charges to the railroads are 
based on readings of Thomson watt meters in each railroad 
circuit, and are ata fixed price per horse power per month. 
These meters have given good satisfaction. A reading is 
taken daily, and the meters have been found to respond 
accurately to any increase in load by addition of cars, or to 
extra load due to holidays. Ampére readings of circuits are 
taken hourly, froth which it appears the maximum load on 
street car lines is slightly more than twice the average 
load. 

The stationary motor business has proved very satis- 
factory, and the company has in addition to the usual 
motors running printing presses, fans, etc., installed a 
number of plants for operating hydraulic elevators 
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using pumps and motors connected by belts. Formerly 
these elevators were operated from the city water 
mains, but the cost was sc great the owners changed 
to electric means of working them, with a decreased 
cost to themselves and a much better service to the 
occupants of their buildings. These outfits have been fur- 
nished to pump into compression tanks and also to tanks 
on the roof, The cost to consumers has been found to be 
much less than for running steam pumps and the company 
has replaced several of these as well. The writer has made 
tests as to power consumed in operating different sizes of 
pumps under different pressures when pumps were operat- 
ing elevators and will be pleased to send same to such as 
are interested. 

The company is also supplying power for running motors, 
operating. generators, supplying light for large buildings 
ana block lighting to the extent of some 2,000 16-c. p. 
lights, and this from a plant operating some 50 cars at the 
same time on the same engines and with perfect results as to 
regular pressure. The plant was originally planned to run 
five dynamos but, while in operation about a year, it has 
been necessary to add two more of the same size and still 
the demand for power hus about taken up the capacity of 
these latter machines. 
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Authoritative Credit and Dates for Principal Eleetri- 
eal Inventions and Engineering Methods. 


BY ALLEN R, FOOTE. 


It seems to me desirable that whatever publication may 
be made by the United States Census Office pertaining to 


electrical invention and Jevelopment shall, whenever . 


practicable, give official recognition to those justiy en- 
titled to the honor of having been the first to invent, or to 
bring into practical commercial use, the various electrical 
inventions and engineering methods that are marked 
features of the present condition of electrical science and 
art. Thisis due to those entitled to the credit, as the judg- 
ment of their contemporaries. It is due to our successors, 
who are entitled to correct records made for the present 
date. It is due to the enterprise and skill of the American 
peoplé, who need no greater praise than proper historical 
statements of their achievements in peace or in war. 

That it may be demonstrated whether or not this idea 
can be practically carried out at the present time, I desire 
to invite, through THE ELECTRICAL WORLD, persons having 
knowledge of the subject to advise me, giving full name 
and date, who first invented or used commercially in 
America continuous current, constant voltage and vari- 
able amperage dynamos, lamps and motors; continuous 
current, variable voltage and constant amperage dyna- 
mos, lamps and motors; alternating current, constant volt. 
age and variable amperage dynamos, lamps and motors. 
and alternating current, variable voltage and constant 
amperage dynamos, lamps and motors, also trolley con. 
tacts, single or double. 

In addition to this information similar credit and dates 
for the following engineering methods would be of great 
present interest and of increasing value, following which 
should be a description of the first isolated and central sta- 
tion plants and the first electric railroad: 

BY WHOM AND DATE WHEN FIRST COMMERCIAL USE WAS MADE 
IN THE UNITED STATES OF: 


Incandescent lamps. Name. Date. 
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Arc lamps, double carbon. 
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_ Skilled engineer. 


The Priestman Engine. 


This is the first successful and safe application of kero- 
sene oil driving an engine by burning oil in the cylinder. 
This engine has met with marked success in England, ob- 
taining the indorsement of such men as Sir Wm. Thom- 
son and Prof. Unwin, and has only lately been introduced 
into this country, where it received some modifications at 
the suggestion of Dr. Coleman Sellers, Prof. Sweet and Mr. 
H. G. Morris. It is entirely self-contained and can be 
operated almost anywhere, as it is clean, occupies little 
space, and is independent of boiler, steam or gas mains. 





THE PRIESTMAN ENGINE. 


It is easily and quickly started and works auto- 
matically, requiring practically no attention and no 
All annoyance of smoke and dust 
is avoided. There are few working parts and no boiler to 
deteriorate, so that the cost for repairs is small. The cost 
of running is claimed to be only about one-third that of 
other reliable prime movers. The fact that only a very 
minute fraction of a pint of high test oil is even as :nuch as 
heated at any one time renders it peculiarly safe. This 
engine has given excellent satisfaction for driving agricul- 
tural machinery, lathes, pumps, dynamos, printing presses, 
sewing machines, and, in fact, in all cases where a safe, 
cheap and reliable source of power is required. It is manu- 
factured by Priestman & Company, 148-150 South Third 
street. Philadelphia, Pa. 
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Covered Motor Cut-Out. 





This cut-out is designed for motors on power circuits, and 
is manufactured by Messrs. Pass & Seymour, of Syracuse, 
N. Y. As it hasa fuse three inches long it is especially 
adapted for 500-volt circuits. The channel which encases 





Pass & SEYMOUR CurT-OUT. 


the fuse is of such a shape as to cause the fuse to be bent at 
four angles, which adds to the efficiency, as it is difficult to 
get an arc to persist around an angle. To remove the fuse 
cover to renew the fuse, the screws, A A, shown in the 
accompanying cut, are loosened one-half turn. 
9+ ~@ ++ 
Waddell-Entz Ventilating Sets. 


The accompanying cut illustrate a new portable venti- 
lating set recently designed by the Waddell-Entz company 
for use on board one of our new United States cruisers. The 
magnets and field coil, which form a compact spool, are 





WADDELL-ENTZ BLOWER. 


mounted directly upon the side of the exhauster shell. The 
armature encloses the magnet and field coil and is mounted 
upon the same shaft that carries the exhauster blades. A 
single self-oiling bearing is used. The machine is very 
compact and carefully designed in all details. The tests of 
the first 6f these exhausters built have proved so satisfac- 
tory that the Bureau of Equipment has ordered a number 
of sets for the other cruisers. The Waddell-Entz company 
is building blowers and exhausters of this type in larger 
sizes for general use. 


THE 








ELECTRICAL WORLD. 
A New Lamp Socket. 


The accompanying illustrations represent a new form of 
socket recently patented by Mr. C. R, Arnold, treasurer of 
the Arnold Electrical Manufacturing Company. It is made 
to fit Edison bases only. A spring coil forms one of the 
connections to the lamp base and takes the place of the 
thread on the regular socket. It has the advantage, how- 





Fies. 1 AND 2,—ARNOLD SOCKET. 


ever, that when the lamp is screwed in the threads will 
ride over the threads on the lamp base and the lamp can be 
twisted indefinitely without danger of breaking. But, on 
the other hand, the lamp cannot be removed from its socket 
by simply unscrewing, as the wire tightens itself on the 
lamp base likea rope on a windlass. To provide for the 
removal of the lamp the end of the last coil of the spring is 
turned outward at right angles, and by pressing the thumb 
against this projection and unscrewing the lamp at the 
same time, it can be easily removed. In places where lamps 
are likely to be removed by unauthorized persons this pro- 
jection is omitted and the 
end of the spring is worked 
down to a sharp point, so 
that pressure on it would 
prick the finger and pre- 
vent its removal. The 
proper person, however, 





Fies. 3 AND 4.—ARNOLD SOCKET, 


can carry upon his thumb a thimble-like cover, which 
will enable him to press in the end of the coil without any 
personal inconvenience. 
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A Proposed Un derground Electric Railway for Berlin. 





In a German contemporary Mr. Holle describes a scheme 
for an electric railway in Berlin similar in many respects 
to the City & South London line. The proposed plans 
were made by the Allegemeine Elektricitéts Gesellschaft of 
that city. It 1s proposed to run the trains at three-minute 
intervals a little over half a mile apart; there are to be 48 
trains each with its own locomotive, and 144 carriages, 
rupning at one time. Two power stations will be erected, 
each one having two separate complete plants; the connec- 
tions of the generating stations with the different parts of 
the line are to be made as flexible as possible, that is to say, 
to provide power all along the line in the event of a break- 
down in the machinery for any one section. Five hundred 
volts will be used; the motors will be slow speed with 
gearing running in oil, The length of the line is given as 
about 30 miles and is to cost about $10,000,000. The fare is 
to be 24 cents for any distance. It is estimated that the 
traffic will be about five persons per car mile. 
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A Regulator for Street St-am or Natural Gas. 


In buildings heated by street steam or natural gas it is 
very desirahle and almost imperative to have some device 
that will automatically shut off and turn on the supply of 
steam or gas, according as the temperature of the rooms 
of the house rise above or fall below a certain degree. 

A coal fire will burn out, but with natural gas and street 
steam the supply is constant, and, besides endangering the 
health of the occupants of the house, great damage may 


- result to property from neglecting to shut off or turn on 


the supply at the right time. 
The automatic regulator of the Electric Thermostat 
Company applied in the manner shown in the cut regu- 


93 
lates perfectly the admission of steam or gas and will main- 
tain a comfortable temperature through the house. The 


motor is put up in the basement or some convenient place _ 


and connected with the valve, usually a balanced disc, by 
a chain and pulley, as shown in the cut, or bya crank. 
The thermostat is placed in one of the rooms above and 
connected with the motor by means of concealed wires, 
When the temperature of the room rises above the degree 
for which the thermostat is set, the thermostat 
closes the circuit, the motor starts and the valve 
is pulled shut. The moment the temverature of the room 





REGULATOR FOR STREET STEAM. 


falls below the desired degree the thermestat closes the 
other circuit and the motor starts again, opening the 
valve. 

In nearly all plants of this kind the steam or gas passes 
through a meter. It will be readily seen therefore that if 
the valve is closed when the house is warm enough a great 
saving is effected. 

It will be seen from the cut that the apparatus is very 
simple and very easily attached. The valve used is a stand- 
ard balanced disc valve, and can be readily placed in ‘the 
steam or gas pipe as it enters the basement. The connec- 
tions with the motor are extremely simple. The motive 
power is contained in the motor itself (7. e., in the main 
spring), which is always ready to act and always has 
sufficient power to overcome any slight resistance of the 
valve. The motor isstrong and durable and will make 72 
changes with one winding. There is nothing about 
the device to get out of order. The valve may be 
opened or closed from the room of the house where the 
thermostat is located, and there is no necessity of going to 
the basement except to occasionally wind the motor. 

000 «+ —___ 
Edwards & Co.’s Name Plate for Push Buttons. 


The accompanying illustrations show the construction 
and method of application of a very simple and practical 
number or name plate intended for use in connection with 
Edwards & Co.’s self-fastening push butions. 

Fig. 1 shows a view of the push button, and Fig. 2 shows 





Fies. 1 AND 2,—THE EDWARD3 NAME PLATE. 


a back view of the button with the name plate attached. 
The peculiarity of this plate is that in its attachment to the 
button no screws or pins are used. The slots in the plate 
are made to fit over the springs of the button, so that the 
plate is securely held in the required position. The plate is 
put in its place upon the button before the button is put in 
position. It is evident that its use economizes space, as a 
very small board is sufficient to accommodate several hun- 
dred push buttons, each of which can be plainly designated 
by a name or a number stamped upon the plate, provided 
it is made of sheet metal ; if, however, it is made of cellu- 
loid, as it actually is for certain purposes, a name or num- 
ber can be put on it with pen and ink, and can be erased 
and changed very easily if desired. These plates are manu- 
factured by Edwards & Co., corner Fourth avenue and One 
Hundred and Forty-fourth street, New York City. 

i a el 


Exhibition of Electrical Apparatus. 





The committee of arrangements of the American Electro- 
Therapeutic Association has decided to have an exhibit of 
medical electrical apparatus in connection with the meet- 
ing to be held Oct. 4, 5 and 6 next at the New York 
Academy of Medicine, 17 W. Forty-third street, New York 
City, and has arranged to accommodate the manufacturers 
with suitable space in a room adjoining that where the 
meeting will be held. They feel certain that the manu- 
facturers will see the advantages such an opportunity offers 
for bringing their instruments to the notice of that part of 
the profession who are directly interested and for promot- 
ing the general interest in electricity and extending its use 
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The choice of apace WS kaghec te odie eels 
tion, which should be accompanied, the committee announce, 
by a voluntary subscription of not less than $10 or a promise 
of compliance on demand. Each subscriber will be furnished 
with a space 5 X 6 feet, which may be exceeded, if de- 
sired, by a proportionate increase in the amount subscribed. 
Early attention on the part of intending exhibitors is 
urgently requested, that every one may be furnished with 
thespace required. Dr. Robert Newman and Dr. Augustin 
H. Goelet constitute the committee, and applications should 
be made to the former, 68 West Thirty-sixth street, New 


York City. 
oe > 0 


NEW Y BOOKS. 
AMERICAN TELEGRAPHY : Systems, Appears Operation. 
William Maver, Jr. New York: tT tons 1 & Co., 


1892, 450 illustrations, 553 pp. Price $5. 


Owing to the tremendous strides that have been taken in 
the last few years in other and newer branches of electrical 
science, the knowledge of the details of telegraphy has 
been almost entirely confined to those who are actually en- 
gaged in the telegraph business. This is unfortunate 
because of the great importance of telegraphy as a branch 
of science, and also because of its importance in the in- 
dustrial development of our country. There are to-day 
hundreds of electricians who are well posted in dynamo 
construction, and in the construction and operation of 
electric Sighting and power plants, who know very 
little about the apparatus and methods used in 
the telegraph business of the present day. While 
this is partially due to their lack of interest in this 
special field of electrical practice and partially to a lack of 


time to keep track of developments in this branch of elec- , 


trical work, it is probably due in part to the fact that no 
comprehensive and general work giving the details of con- 
struction of the different instruments in actual service on 
telegraph lines has been accessible. This need, however, 
has now been met by the publication of Mr. Maver’s 
** American Telegraphy.” The volume is an elaborate one, 
and perhaps the most striking thing about it to one who is 
not thoroughly posted on the subject is the great variety of 
the apparatus described. The entire field of telegraphy, 
taken in its most general meaning, is covered. An attempt 
has been made to supply a comprehensive account of the 
systems of telegraphy now in use in America, and as some 
knowledge of allied subjécts, such as line construction, line 
and apparatus testing, is necessary to a thorough under- 
standing of the subject, Mr. Maver has treated these under 
separate headings wherever necessary. 

The subject of primary batteries is thoroughly covered in 
the second chapter, and this will be found to be one of the 
most instructive chapters in the book, Those who have not 
followed closely the developments of American telegraphy 
will be surprised to find the importance which is now given 
to the dynamo-electric machine as asource of current for 
the operation of telegraph lines, especially in long distance 
work, The Morse telegraph system and apparatus, the 
condenser, the galvanometer and methods of electrical 
testing, are each treated in a distinct chapter. These are 
followed by a full explanation of the Delany line adjust - 
ment and automatic telegraph repeaters. The subjects 
which are perhaps most exhaustively treated are those 
which deal with duplex and quadruplex systems and 
the duplex and quadruplex repeaters. Submarine teleg~ 
raphy and automatic telegraphy are also exhaustively ex- 
plained, excellent diagrams being inserted wherever they 
are necessary. Of course the writing telegraph systems 
come in for their share of explanation, as does also the 
subject of telegraphing from moving trains, and synchron- 
ous multiplex telegraphy. Short chapters are given ex- 
plaining the Edison phonoplex, military telegraph signal- 
ing, American district messenger service, burglar and fire 
alarm and police signal telegraphy, as well as the vari- 
ous principal systems of block signaling now in use on the 
best railroads in the country. Nearly 50 pages are given 
up to the description of printing telegraph systems, and it 
is safe to siy that no one can read this chapter without 
getting a good genera! knowledge of the subject. 

The subjects of telegraph wire, underground conduits 
and cables, the construction and maintenance of telegraph 
lines, specifications and estimates are thoroughly covered 
in the closing chapter of the book. These contain in nearly 
every case much valuable information which has been ob- 
tained by Mr. Maver in his extended experience as the elec- 
trician of the Consolidated Telegraph and Electrical Sub- 
way Company of New York City and as electrician of the 
Baltimore & Ohio Telegraph Company. 

The book as a whole is well written, the descriptions be- 
ing concise, clear and accurate; the illustrations are re- 
markably apt, and have a freshness that one seldom finds 
in a book made up very largely of descriptions of existing 
systems of apparatus. In nearly every case the diagrams 
employed have been designed by Mr. Maver and have been 
prepared for this work, and one can well believe the state- 
ment made by the author in his preface, that much care 
has been expended to secure clear and correct diagrams. 
Electrical students can ill afford to pass by the thorough 
study of the design and construction of modern telegraph 
apparatus, as there has been expended in the development 
of the present telegraph systems a wealth of invenuity 
and skill which have given it its well deserved reputation of 
being one of the most thoroughly and carefully developed 
industries of the nineteenth century, 


Financial Intelligence. 
THE ELECTRICAL STOCK MARKET. 


New YorkK aND Boston, July 50, 1892. 

New Work Electric Stock Market Review.—The general 
movement in industrial stocks was reflected to this class of securi- 
ties during the week, being manifest in general advancing values 
and an intensified disposition on the part of holders to keep their 
stocks out of the market. Sonie of the best securities for this reason 
were not traded in, although persistently bid at figures slightly 
above last transactions. The most notable feature of the week was 
the excessively heavy buying of General Flectric debenture 5 per 
cent. bonds. These sold in round lots throughout the week, starting 
at par and 5¢ and closing at 10234; 210,000 were dealt in. The move- 
ment promises to continue next week, and starting as it did for the 
purpose of investments, it is very apt to become one purely specu- 
lative. The Edison Electric Iliuminating of New York firsts were in 
considerable demand; 21,000 sold at values ranging from 105% to 106. 
North American advanced about a point and a half, closing at 1454 
on numerous small sales. The movement was undoubtedly in sym 
pathy with the genera] industrial advancement and was partici- 
pated in by brokers for a slight turn on the stock. American Tele- 
graph and Cable gained % a point to 98 on light sales. Westing- 
house E. & M. Assenting certificates sold yesterday at 5534. This 
was the first sale that occurred in5 weeks, and was an advance 
of 2 points over previous sales. 


Boston Electric Stock Review.—During the week the 
regular stocks on the list have shown a larger advance in prices 
than have the electrics. Railroad and trust stocks have all re- 
sponded to the bull movement, as is shown by the higher quotations, 
but the electric stocks have, as for some time past, simply remained 
strong at high figures, and a moderate activity in trading has had 
little or no effect in raising the price. General Electric has been 
rather less active than last week and remains unchanged at its 
highest figures. This time surely “ a fair exchange is no robbery,” 
and the old Thomson-Houston and Edison stockholders are seeing 
the profit and advantage of their exchange for general stock. The 
latter now represents the combined companies of the exchange, 
and those stock have entirely departed. General Electric bonds 
have risen two points during the week, reaching 101% on sales of 
$175,000. Westinghouse has been somewhat active once more at 28, 
though it is practically devoid of live and interest. A few sales of 
the other stocks come out at highest figures and show their willing- 
ness to be boomed if the boom only reaches them. Detroit Electrical 
Works stock sold at 7 in one large block, presumably coming from 
some impatient holder, for much of this stock was placed above 
par. Fort Wayne is strong at old prices, but lacks activity, as is 
also the case with the telephone stocks. 


Westinghouse and the Consolidation.—Pittsburgh or- 
gans say that the consolidation of Westinghouse and Edison and 
Thomson-Houston companies is as far off as it ever was; thatif 
such desire exists it is on the part of the Edison and Thomson com- 
panies, Ordershave been received by the Westinghouse company 
for over $3,000, 00 worth of goods since March 1, and its factories are 
running to their fullest capacity. The old air brake plant at Al- 
legheny City, to which reference is made in previous reports, is be- 
ing equipped in the most modern way for the manufacture of gen- 
erators and dynamos. In connection with the Garrison Alley fac- 
tory, the capacity will be 100 motors per[{week. The Newark fac- 
tory, which has just been equipped has a capacity of 60 motors per 
week. 

The Transfer Books of Trust Receipts given by the Old 
Colony Trust Company in exchange for the stock of the Thomson- 
Houston Electric Company, both common and preferred, and the 
stock of the Edison General Electric Company will be closed per- 
manently Aug. 1. Receipts will be received after that date only 
for exchange for General Electric Company stock. 


Western Union Telegraph.—Western Union surprised even 
its most sanguine friends this week. Being anxious to place it at 
par its backers availed themselves of the general industrial move- 
ment to run upits value. It started at 9414 and closed the week at 





9814. It will be remembered that we quoted Mr. S. V. White, when 


the stock was around 87, as saying that it would sell at 98 before it 
again sold at 88. This prediction has just been verified. A broker 
who knows something of inside trade said in regard to Mr. White’s 
manipulation that he holds his line of stocks and is confident as to 
the result. There is ground for believing that the Western Union 
directors will take some action this fall looking to increase its 
dividends or division of surplus. Mr. White has bulled Western 
Union on this belief, The present capital stock of this company is 
$86,199,852, and the undivided surplus at the end of the last quarter 
$13,515,556. This, if distributed, would make nearly $100,000,000 of 
stock. A comparison of business earnings and profits of Western 
Union shows that the miles of wire more than doubled in the ten 
years ended 1891, The number of offices doabled, number of mes- 
sages increased from 38% millions to 594 millions, and receipts rose 
from 1434 millions to 23 millions. Expenses, however, increased 
faster than receipts, rising from 8% millions to 164% millions, leav- 
ing the increase in profits proportionately smaller than the increase 
in gross receipts. 


American District Telegraph & Cable.—This company’s 
stock opened the week at 6234, around which figures it remained till 
Friday, when upon the declaration of 144 per cent. quarterly divi- 
dend it advanced to 64, This dividend is the first which has been 
declared since the American District and Mutual District com - 
panies were consolidated in January, and is 4 per cent. above the 
old District companies’ rates. The earnings were shown to be much 
larger, but it was considered a safe policy to maintain as light a 
surplus as possible until the consolidated companies are in perfect 
running order. It is rumored that a special stockholders’ meeting 
will be held within a short time at which important negotiations 
will be considered and are expected to take definite shape early in 
December. 


Increase in Capital Stock.-—The Chicago Edison company 
has given notice that at a meeting held recently the Board of Di- 
rectors ordered the increase of capital stock authorized by the 
stockholders at a meeting held May 4, 1892, the same to be offered 
for subscription at par to all stockholders on record Aug. 13. Stock- 
holders are entitled to subscribe on or before September, 1892, for 
such number of ful) shares as will be equivalent to 45 per cent- 
of their holdings. Al! subscriptions are payable at the office of the 
company on or before Sept. 15 and all shares offered to stockholders 
for subscription and not paid for at the office of the company on or 
before Sept. 15 will be considered as forfeited to the company. No 
fractional shares will be offered for subscription to stockholders 
and all forfeited shares will be reserved for the benefit of the com- 
pany, to be its property and to be disposed of as shall hereafter 
seem best. At a special meeting of the stockholders of the Bell 
Telephone Company, of Philadelpbia, it was voted to increase the 
capital stock of the company from $560,000 to $1,000,000, the object 
being to continue the work of putting underground all the wires of 
the company. The new stock will be offered to the stockholders at 
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par ($50) and if any is left over it will be sold. It cannot be stated 
what the stock of the company is worth at the present time, as it 
had been so longsince any was sold. It has paid, however, a divi- 
dend of 12 per cent. The Malden (Mass.) Electric Company has 
voted to increasé its capital stock from. $150,000 to $250,000 to pro- 


- vide for the larger increase in business. In addition toa rapidly 


growing lighting business, it is getting ready to supply power to 
the West End and East Middlesex street railways through the city 
and adjacent towns. The board of directors were re- 


- elected: John S. Bartlett, J. N. Smith, H. A. Royce. 


Dividends.—The Edison Electric Iluminating Company, of 
New Orleans, La., has declared a quarterly dividend of 2 per cent., 
payable Aug. 1. The New England Telephone and Telegraph Com- 
pany has declared a dividend of 75 cents per share, payable Aug. 15, 
to stockholders of record July 30. The directors of the American 
District Telegraph Company, of New York, on July 28 declared a 
quarterly dividend of 144 per cent. This isthe first dividend de- 
elared since the old American District and the- Mutual District 
companies were consolidated last January, and is 14 per cent. above 
the rate of the old District company. 


The Copper Market.—Theé copper market has strengthened, 
and is now very firm at 1134 cents bid against 114% cents earlier in 
the week; there is a general disinclination on the part of the com- 
pany to take contracts at the former figure. A well-posted pro- 
ducer informs us that the slump two weeks ago to 1134 cents was 
brought about by manipulation on the part of certain heavy 
interests in this country who were bearing the market in order that 
they might purchase 3,000,000 pounds of old French syndicate cop- 
per at their own figures. After the sale the bear influences were 
removed, and the market has naturally reacted. Consumers have 
been placing contracts for fall shipments, and it is believed that 
considerable tonnage is provided for. At present there is no dis- 
position toward activity either on the part of the consumer or pro- 
ducer, owing to climatic condition, which has generally interrupted, 
the course of trade. There are reports of marked activity among 
the electrical apparatus manufacturers, who are said to be con- 
suming the great bulk of lake copper which is going into use. 


Closing Quotations.—The following were the closing quota- 
tions of electric stocks on Saturday, July 30, 1892, in New York, 
Boston and Chicago: 


NEW YORK QUOTATIONS. 


Capital 
outstand- Low- High- 
Par. ing. est. est. Bid. Ask’d. 
American District Tel.... 100 3,825,000 62 64 63 65 
American Tel, & Cable.. 100 14,000,000 81% 88 87% 8846 
Central & So. Am. Tel.... 100 6,000,000 ey i 
Commercial Cables........ 100 7,716,000 157% «160 
—" — DE -ccancns 100 5,000,000 100 103 
Dieemteia.< < abpes 500 500,000 100 a” 
Postal Tel. WS in sh acscas 10,000,000 Sie kites ss. ae 64 
Southern & Atlantic Tel.. 25 948,775 re 84 
estern Union Tel........ 86,199 852 94144 98 96 $614 

Real estate bonds...... SE AED 500 ca F busta toate ri 

Debenture bonds. ..... ‘ 4,920,000 ey sae 

Collateral Trust 5’s. ..1,090 8,181,000 105 105% .... 

North American...... .... 39.767,200 135g 14% .... 
Brush Ill. Co. of os renee 50 =: 1,000,000 chee oo woe” 
Edison > - of N. ¥ 

right ex-div...... ...... 6,500.000 88 92 9314 94 

Edison El. i. ‘of Brooklyn. 100 750,000 Ge ease 90 
eee: 100 SEE nei) sack tee 145 

me << Bees ae ete ee Sich’ > “goes wae 125 

Edison El. Lt. Europe. a OR. Sent. aSne ar. 8 6 
Bonds. iis ates : 30,000 65 80 

y Mil exwa hae 2,000,000 oe 15 20 
East River El Light...... ine EE. Ss sam acy Sy 65 
General Electric........ aie i 10944 10734 109 109% 
Automatic Exhibition Co. 2,500, Seve Aedes 3 5 
Mt. Morris Electric...... ; 500,100 65 
N. E mograph........ . 2,000,000 2 4 

Phonograph ....... ... 2,000,000 2 5 
North ee can Phono- 
wae Apt Ss SS ea 2,000,000 4 6 
ghouse Elec. & Mfg. 
Co. lst p. 7 per cent. 

OMG G:F. Oviceces saeca; 50> 3,717.258 ce a Feet ban 
E. & M. Co. Assg...... 50° 6,068,116 . 5684 -.... .... ¢ 
BOSTON QUOTATIONS. 

Capital- High- Low- 
Par. ization. est. est. Bid. Ask’d. 
Thomson-Houston Elec..... 25 6,000,000 65 ---. 6534 66 
Thomson-Houston Elec. 

SIs. lew cia wae 25 4,000,000 30 2914 2934 29% 

bomson-Houston Elec. — 

Series C sh 40,000 with) A woke 8146 9 
Thomson-Houston Elec.— 

SUL AY. 5 ca devk doce es sh 120,000 734 % 717% 7 
Thomson Elec. Weld.. ... 100 1,000,000 -enh' +0 Sanat” Oe 48 
Thomson European Elec. 

WGN b céy dh aces a095> cer. 100 =—1,500,000 baele cy een ee 12 
Ww penne Elec.—New 

Se eat ir teas “ 6,000,000 28 28 2844 28% 
Westin house Elec.—Pfd. .. 4,000,000 46 46 «4 4634 
General Electric.......... .. 30,067,200 110 §=6108 = 109 110 

7 os PME graee 4,136,300 120 118 1 120 
Fort Wayne Elec.......... 25 — 4,000,000 13 1256 1 12% 
FortWayne Elec.—Ser. A. sh 80,000 7% 74 +$7%4 74 
Detroit Elec:............... 10 1,000,000 7™ 7 7 71g 
West End St. Ry. Co.— 

Weare a rae 50 7,150,000 7 7334 73% 74 
West End St. Ry.Co.—Pfd 50 6,400,000 89 cies ae 
American Bell Tel ....... 100 15,000,000 26 203 «= 204 205 
Erie Tel. & Tel. Co........ .. 4,800,000 47 > ae 
Mexican Tel. Co............ 10 1,280,000 1.05 1. 1.02% 

New Eng. Tel. & Tel. Co.. .. 10,304,600 56 56 bees 
Tropical Tel. Co,.......... 10 400,000 aoe 20c, 


CHICAGO QUOTATIONS. 


Following are the quotations of telephone and electric stock fur- 
nished THE ELECTRICAL WORLD by C. V. Banta, Jr., 167 Dearborn 
street: 


Svlephene Stocks: og Ask’d. | Electrical Stocks: Bid. Ask’d. 


RR ae Chicago Arc Light & 


Central Union....... 


Power 
Iowa Union.......... 25 | Chicago Edison Co.. 170 
Michigan .......... 92 | 


Missouri & Kansas.. a 65 


NEW INCORPORATIONS. 


The Northwestern Electric Light and Power Com- 
pany, of Chicago, capital stock $25,000, has been formed. The in- 
corporators are G. W. Bryson, F. M. Charlton and Percy L. 
Schuman. 


Monroe, La.—L. Cenas, 8. P. Walmsley, B. K. Miller, Wm. M. 
Railey and others, of New Orleans, have incorporated the Monroe 
Water Works and Light Company, and will at once proceed to 
erect a plant. Irwin Jamison is president, and L. E. Cenas, secre- 
tary and treasurer; capital stock, $125,000. 

The Silver Plume Electric Light and Power Company, 
of Silver Plume, Colo., capital stock $25,000, has been formed to 
supply electric light and power to that town. E. 8. Wright, T 
Cornish and E. L. Foster are the incorporators. 


Tne Lowell Water & Light Company, of Lowell, Mich., 
capital stock $200,000, has been incorporated to operate water works 
and furnish electric light and power. Ed. E. Sweet, A. C. Sekett, 
and John E. Moore, of Grand Rapids, are the incorporators. 


The Blanks Ice, Water and Power Company, of Yoa- 
um, Tex., capital stock $60,000, has been formed to supply that 
town and Lavaca and Dewitt counties with water, ice and electric 
ights, Jas. Blanks, L. Isaacs and O. J, Gormanare the promoters. 
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Association, paid a pleasant visit to this office. 


AvGUST 6, 1899. 


The Lake Washington Canal and Improvement Com- 
pany, of Seattle, Wash., capital $5,500,000, has been formed to 
erect electric light plants, etc. E.H. Whitworth, F. J. Hamilton 
and W. J. Jennings, of Seattle, are the promoters. 


Alton & Suburban Electric Railway Company, of Alton, 
Ill., capital stock $50,000, has been incorporated to build and operate 
an electric railway in Alton. Manning Mayfield, Henry C. Swift 
-snd E. G. Webster are the organizers. 


The Overhead Cable Traction Company, New York City, 
capital stock $1,000,000, has been formed to make and, sell cables of 
all kinds. J. H. Haar, W.A. Butler and Dennis O’Donoghue, of 
New York City, are the promoters. 


The Howe Electrical Concern of New Jersey, of Newark 
N. J., capital stock $100,000, has been formed to manufacture and 
sell all kinds of electrical devices, etc. R. Ellery, Brooklyn, N. Y.; 
M. Rubens, New York, and T.C. Barr, of Orange, N. J., are the 
incorporators. 

The Capital Land Company, of Deer Lodge, Mont., capital 
$100,000, has been formed to deal in electricity, operate street rail- 
ways, etc. A. H. Mitchell, S. E. Larabie, C. Kohrs, H, B. Reed, N. 
Bielenberg, S. Beaumont, W. N. Aylesworth, F. Conely, J. E. Van 
Gundy, W. Coleman, J. F. Brazelton, P. Lansing, H. H. Zenor, J 
B. McMaster, C. D. Joslyn and H. B Davis, of Deer Lodge, are 
interested. 

The Orange Ice, Light and Water Works Company, 
of Orange, Tex., has been formed witha capital stoek of $60,000 to 
maintain an electric light plant and water works, cold storage, etc. 
L. Miller, P. B. Curry, Alex. Gilmer, W. H. Stark and E. W. 
Brown, of Orange, Tex., are the promoters. 


AFFAIRS OF THE COMPANIES. 


Whe Edison Electric Light Company, of Dunellen, N. J., 
has been merged into the North Plainfield Electric Light Company, 
The entire plant at Dunellen is to be removed to the North Plain- 
field station. 

The Citizens’ Electric Light and Power Company, 
of Louisville, Ky., has become a part of the General Electric Light 
Company, of Boston, Mass., and will hereafter be known as the 
Citizens’ General Electric Company. The new company proposes to 
erect a large new plant, to which its old machinery will be moved. 


The Haverhill & Groveland Street Railway Company, 
at a special meeting of its stockholders, held in Boston, authorized 
the directors to apply to the Railroad Commissioners for authority 
to increase the capital stock of the corporation for the purpose of 
extending its lines and equipping the same with electricity. About 
$275,000 is the amount that will, it is understood, be required. 

The Brush and Thomson-Houston Electric Light 
companies, of Buffalo, N. Y., and the General Electric Company, 
of New York, have agreed upon a consolidation of their interests 
and will be united under the name of the Buffalo General Electric 
Company. One of the results will be the extension of incandescent 
lighting on a large scale. The capital stock of the new company 
will be $1,800,000. 


_ Special Correspondence, 
NEW YORK NOTES. ; 


OFFICE OF THE ELECTRICAL WORLD, 
167-176 TIMES BUILDING, NEW YORK, Aug. 1, 1892. } 

Mr. J. F. Kelly, well-known in the electrical field, has been 
appointed manager of the sales department of the new United 
States Wire and Cable Company, whose factories are located at 
Schenectady, N. Y. 

Mr. W.S. Kelley, formerly with the Edison General Electric 
Company, in the general engineering department at New York, 
will hereafter be connected with the department of power trans- 
mission and mill work of the General Electric Company at 620 At- 
lantic avenue, Boston. 


The Gas Commission of New York bas let the privilege of 
lighting by electricity all the principal streets of the annex district, 
the Twenty-third and Twenty-fourth wards, to the North New York 
Electric Light Company. From 500 to 1.000 lights will be required, 
The work is to be started at once, and it is expected that it will be 
completed in about 60 days. 

Sale ofthe Julien Electric Plant.—The property of the 
Julien Electric Traction Company will be sold on Aug. 22, consist- 
ing of 16 cars and trucks now at Marion, N. J., and the electric 
plant at Eighty-second street and Madison avenue, New York. 
This is the result of the decision of Judge Coxein 1890, involving 
the patents of the Julien company, in favor of the Brush Electric 
Company. 























The Midsummer Meeting of the Magnetic Club was 
held at Donnelly’s Pavilion, College Point, L. I., on Wednesday, 
July 27. The steamer “ Western Union,’’ which had been tendered 
by the Western Union Telegraph Company gratis, conveyed a large 
number of the party, leaving Pier 20, North River, about 3:30 Pp. M., 
and arriving at College Point at 5 o'clock. Other members who 
could not leave at that time, came by way of the Ninety-ninth 
street ferry. Immediately upon arrival, some of the member- 
availed themselves of the excellent bathing facilities, and man- 
aged to ward off at least a part of the extreme heat. Others 
formed themselves into two base ball nines, one of which was cap- 
tained by Mr. George F. Fagan and the other by Mr. T. Manule. 
Both teams gave a good exhibition of ball playing for several in- 
nings, the umpire, Conrad Meyers, escaping with his life, although 
in great peril several times during the game. After the ball game 
the members repaired to a large and commodions dining hall, and 
did ample justice to the well-arranged menu. President Cockey 
welcomed the members in a brief speech, The wall over the Presi 
dent’s chair was handsomely decorated with a large horseshoe of 
flowers and the telegraphic symbol “73,’”’ over which were the fa- 
miliar words ‘‘ Are you happy ?”’ After the president’s address of 
welcome, other appropriate remarks were made by members in- 
cluding Senator Ives. Mr. Tom Ballantyne in his humorous re. 
marks and imitations of different characters was received with 
great applause. Most appropriate songs were rendered by the Glee 
Club, and altogether it was one of the most enjoyable affairs ever 
held by the club. The attendance was about 125. L. H. H. 


NEW ENGLAND NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, \ 
Room 28, Hathaway Building, 620 Atlantic Ave., } 
Boston, Mass., July 30, 1892. J 


I B. Oliver, Boston, reports a steady demand for Fan Motors 
of the Bernstein pattern. 


George F. Porter, secretary of the National Electric Light 











THE ELECTRICAL WORLD. 


George BR. Lean, representing the Heister Electric Company , 
of Philadelphia, was a recent visitor at this office. 


E. C. Ketchum has recently taken an office at 133 Essex street, 
this city, as a dealer in new and second hand electric apparatus. 


Mr. E. F. Carpenter, electric engineer and superintendent of 
the Concord Land and Motive Power Company, was a recent caller 
at this office. 


The Barney Ventilating Fan Company, of Boston, Mass., 
has recently sold a 26-inch fan to the Fall River Electric Company, 
Congress Street Station. 


Swan & Lane, electrical contractors, have just received a con- 
tract to place a number of Diel fans in the café of the Providence 
depot. They report a lively business in fan motors. 


Mr. Robinson, of Whitmore & Robinson, retires to accept a 
position with the Thomson-Houston Electric Company. Mr. Whit- 
more will continue the business under the old name. 


Street Railway Extension in South Framingham.—On 
the petitions of two competing lines, the Natick and Cochituate 
Street Railway Company and the Framingham Company, fora fran- 
chise for the extension of tracks, the selectmen of Framingham 
have given the Natick Company leave to withdraw its petition and 
placed the Framingham Company’s petition upon the table. 


A petition has been presented to the Stoneham selectmen by 
the directors of the Boston, Malden and Stoneham Street Rail- 
way Company asking permission to locate tracks, wires and 
poles for an electric railway in Stoneham, beginning at Central 
Square and extending through Main, South and Pond streets and 
Woodland road to Medford, A public hearing will be given on the 
petition Monday evening August 22. The petition is signed by Jona- 
than Munyan, Geo. F. Butterfield, E. P. Shaw and Albert C. Pond, 
they constituting a majority of the directors. We Ee We 


WESTERN NOTES, 


BRANCH OFFICE OF 'THE ELECTRICAL WORLD, 
465 THE ROOKERY, CHICAGO, July 30, 1892. j 
Mr. H. E. Webb, of the Solur Carbon and Wanufacturing 
Company, called on the Chicago trade this week. 


The ordinance for the electric lighting of Chicago streets by 
special assessment has been carried over until after the aldermanic 
vacation. 


Mr. J. H. Rhotehamel, president of the Columbia Incandes- 
cent Lamp Company, of St. Louis, was a Chicago visitor this week. 
Mr. Rhotehamel is en route to Denver, where he will attend the 
Knights Templar conclave. 


The North Shore & Evanston Electric Street Railway 
Company, whose amended ordinance has been vetoed by the 
mayor, will not abandon its project of building a line through 
Rogers’ Park, Edgewater and other northern suburbs. The ordi- 
nance compelled the company to place its wires underground, and it 
is said that the company would not have accepted it. 


Frank Hofiman & Co., 91 La Salle street, Chicago. have se- 
sured the general agency of the Rockford Electric Manufacturing 
Company and will push the sale of the Mayo apparatus as well as 
continue the general construction work on which they are now en- 
gaged. The members of the company are Frank Hoffman, W. H. 
Wilkinson and H. M. Sanborn, all possessing practical experience 
in construction work. 


Mr. George B. Shaw, of Eau Claire, Wis., who resigned the 
office of general manager of the National Electric Manufacturing 
Company at the solicitation of friends who desired to place him in 
nomination for Member of Congress from that district, was unani- 
mouly nominated on the first ballot at the recent convention, and 
the nomination practically insures an election. Mr. Shaw’s suc- 
cessful business career, his aggressive enterprise and strong per- 
sonality predict for him a bright future in politics. 


The Electric Appliance Company has secured the general 
Western agency for the Packard lamp and will hereafter handle the 
Western trade from Chicago. This company has been controlling 
the sale of the Packard lamp in Indiana and Southern Michigan 
for some time, and has met with such success in that territory that 
the New York & Ohio Company has decided to give it control of 
the Western territory. Arrangements are being made to carry a 
large stock of lamps in Chicago for the accommodation of the 
trade. 


Mr. Campbell Scott, of Louisville, Ky., formerly manager of 
the Cincinnati and Louisville offices of the Edison company, having 
recently resigned his position to embark in business for himself, has 
opened an office in the Commerce Building, Louisville, and will 
hereafter represent in Southern Indiana, Kentucky and Tennessee 
a number of the leading electrical manufacturers. Among them are 
the Detroit Electrical Works, National Manufacturing Company, 
Card Electric Motor and Dynamo Company, Jobn R. Roebling’s 
Sons’ Company, Indiana Rubber and Insulated Wire Company, 
Union Electric Company, Electric Appliance Company, Buckeye 
Electric Company, besides a number of manufacturers of electrical 
specialties and engines, boilers, etc. 


Electric Launches for the World’s Fair.—Chief of Con- 
struction Burnham recommended to the Committee on Grounds 
and Buildings that the award for the launches to be used on the la- 
goon during the Fair be made to the Columbia Launch Company, 
and the committee adopted the recommendation. This decision 
has caused considerable criticism, and it is not probable that the 
matter will be settled for some time yet. The final decision will be 
given by the Committee on Ways and Means. It is reported that a 
compromise is probable and that the contract for the transporta- 
tion on the lagoons will be divided between two or more of the 
electric launch companies, while the steam launches will be given 
the right to take passengers out into the lake. F. DE L. 














‘News: of the Week. 


THE HE TELEPHONE, = 


Albany, N. W.—A long Sidi telephone has been placed in 
the public office of the Western Union Telegraph Company. 


Redwood Falls, Minn.—An ordinance authorizing the Red- 
wood Falls Telephone Company to erect poles and wires in the 
streets and alleys of Redwood Falls has been passed and signed by 


THE ELECTRIC LIGH?. 


Bloomington, 11).—The City Council has ordered another arc 
lighting circuit of 31 lights. 


The Titusville (Fla.) Electric Light Company intends to 
increase its capital stock to $30,000. 


The Chesapeake & Ohio Railway will replace the dynamos 
on its trains with storage batteries. 
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Oswego Falls, N. ¥., will again be lighted by electricity, as 
there is a majority vote in favor of it. 

Loudonville, 0., is making definite arrangements for the loca- 
tion and building of an electric light plant. 

Trenton, Tenn.—Ramsey, Owens & Company, who recently 
purchased the Trenton Foundry and Machine Shops, contemplate 
adding an electric light plant. 

Bloomington, Ind.—The Jenney electric light station was 
destroyed by fire on the morning of July 27. The lossis estimated 
at $13,000, with $6,000 insurance. ; 

The Interstate Complete Electric Construction Com- 
pany, of St. Louis, Mo., has just completed an installation of the 

Heisler system at Carlinville, Ml. 


The Chattanooga (Tenn.) Electric Light Company wil! 
resort to the courts to prevent the City Oouncil from moving its in 
candescent lights from the city hall. 

The Olney (fll.) Edison Electric Light Company has 
purchased property adjoining its plant and will erect a brick 
building for office and storage purposes. . 


Dead wood, I11.—The electric light company has purchased the 
lot north of the Jensen Building on Sherman street for $1,500, and 
will shortly commence work on its new plant. 

Middletown, Conn.—It is reported that the United States 
government has given an order for 30 search lights, ata cost of 
$3,000 each, to the Schuyler Electric Company. 

Ottawa, f11.— An explosion recently occurred in the boiler room 
of the Grand Ridge electric light plant, which resulted in a fire, 
and the whole plant was destroyed; the loss is estimated at about 
$20,000. 

Webster City, Ia.—The city’s electric light and water works 
plant has been destroyed by fire. It was a frame building, veneered 
with brick. The loss is estimated at $1,200. The city will be with- 
out lights for some days. 

Lykens, Pa., has made acontract with the Williame Valley 
Electric Light Company to illuminate the borough streets with 
electricity. The contract provides for 30 lights, 21 of 32c. p. and 
nine of 16 c. p., at a cost of $765 per year. 


Fostoria, 0.—The electric light works, which were badly 
wrecked a couple of weeks ago, will soon be in running order. A 
new Wood dynamo, capacity 80 arc lights, and a new 80-h. p. en- 
gine have been purchased and placed in position. 


Norwich, Conn.—In preparation for the national croquet 
tournament to be held in Norwich, Aug. 15, the Norwich club is 
lighting its grounds by electricity, and it is expected that many of 
the match games will be played under the electric light. 


THE ELECTRIC RAILWAY. 


Cadiz, 0.—An electric railway from Cadiz to Uniondale to con- 
nect with the W. & L. E. is to be built in the near future. 


Alexandria, Va.—The Washington, Alexandria & Mt. Vernon 
Railway Company has let the contract for the erection of its elec 
tric power plant. 

Moline, 13}.—A franchise has been granted to the Brush Elec- 
tric Company to extend its line from Rockland into the business 
quarter of Moline. 

The Charleston Street Railway Company will change its 
road to the electric system in the immediate future. Storage bat- 
teries will probably be used. 

The Consolidated Light and Railway Company, of 
Huntington, W. Va_, which is to equip all its lines with electricity, 
will also build a line to Central City. 

Brooklyn, N. ¥.—The Board of Aldermen, by a vote of 16 to 2, 
has passed an ordinance over the mayor’s veto granting a franchise 
to the Union Street Railway Company and the Brooklyn, Fort 
Hamilton & Coney Island Railroad Company to operate surface 
cars by electricity on Union street and Fifth avenue. 

The Morris Cove Electric Street Railway Company is 
surveying property through to Branford, Conn., and in all proba- 
bility its road will be extended to Double Beach and thence to 
Short Beachand Branford. From Branford the line will probably 
be constructed along the shore to connect with the Morris Cove 
line, thus completing the circuit. It is thought that the company 
contemplates freight business over these lines. 

The South Chicago Electric Railway Company has pur 
chased three acres of land on Ewing avenue, and proposes to erect 
upon it a power house. The track of this company has been laid 
from Jackson Park to South Chicago on Cowles and Buffalo aven- 
ues, and is being laid on Commercial avenue south of Seventy - 
ninth street. An extension is also contemplated west on Seventy- 
ninth street to Stoney Island avenue, and from there north to Sixty- 
fourth street, where it will connect with the Alley elevated line. 


The Atlantic Avenue Railroad Company, of Brooklyn, 
N. Y., did not comply with the condition imposed by the resolution 








granting it the right to adopt the trolley system, that it should file “ 


the consents of the property owners, and the aldermen passed 
another resolution withdrawing the permit, and the Commissioner 
of City Works notified the company to stop work. Judge Cullen, of 
the Supreme Court, has granted an order enjoining the Commis- 
sioner from interfering with the company in erecting poles, hanging 
wires, etc. 


Brooklyn, N. ¥.—Work bas been begun on tearing down the 
old Moller & Sierck sugar refinery on Kent avenue, which was re- 
cently purchased by the Brooklyn City Railroad Company asa site 
for its Eastern District power station. The contract calls for the 
demolition of the building within sixty days. Work will begin on 
the new building even before the other one is torn down. It will be 
a similar structure to the station in South Brooklyn, but is intended 
as the main station in the entire system. It will develop about 

12,000 h. p. The building will probably be completed within a year 
at a cost of about $400,000, exclusive of one. 


LEGAL NOTES. — 


Sonth Norwalk, Conn.—An injunction has been served on 
the Southern New England Telephone Company, on behalf of the 
city of South Norwalk, restraining it from erecting sixty-foot poles 
within the city limits, on the ground that the poles might interfere 
with the poles the city proposes to erect when the new electric light 
plant is completed. 


The Edison General Electric Company, of New York 
City, has brought suit against the Syracuse Consolidated Street 
Railway Company to recover $25,052.43 with interest, which it 
claims is due for electrical apparatus purchased by the coneoli- 
dated company for its road at Syracuse. It is claimed that only 
about $10,00 bas been paid on the original purchase. The consoli 
dated company claims that the equipment sold was not of the 
character specified in the contract, and in consequence of the in- 
ferior quality the company has been put to great trouble and ex- 
pense. 
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MISCELLANEOUS NOTE. 


Concord, N. H.—Kugene F. Carpenter, at present managing 
electrician of the electric light plant at Farmington, Me., is coming 
to Concord as electrical engineer and superintendent of the Con- 
cord Land and Water Power Company. This company has con- 
tracted to supply 5.000 incandescent and 200 arc lights, and 600 h. p. 
for electric motor service in Concord and vicinity. It is develop- 
ing a 5,000-h. p. water power on the Merrimac River, four miles 
above Concord, and expects to have the plant completed by Jan. 1 
1893. The new factories of the Page Belting Company in Concord 
are to be equipped throughout with electric motors, and power is 
to be furnished by the above company. 


Industrial and Trade Notes. 


Gaston, Weston & Ladd have removed to 15 Murray street, 
and are no longer in Beekman street, as was erroneously stated in 
the issue of last week. 


The Campbell & Zell Company, of Baltimore, Md., has 
been awarded the contract for one 250-h. p Zell improved water 
tube safety boiler, by Messrs. Frazer and Chalmers, of Chicago, 
Ii. 


The Sunbeam Incandescent Lamp Company, of Chicago, 
has received a note from a customer in Texas stating that of 400 
lamps onan all-night circuit only two have been returned since 
July 3. The lamps were installed on April 20. 


The New York Insulated Wire Company, 13-17 Cortlandt 
street, New York, is sending out a handsome water color sketch of 
he World’s Fair grounds and buildings. The Grimshaw white core 
nsulated wire is to carry the current which will supply allof the 
92,009 incandescent lamps to be used at the Exposition. 


The Enterprise Electric Company, of 313-315 Dearborn 
street, Chicago, has secured the general Western agency for the 
high grade rubber and insulated wire manufactures of the National 

I ndia Rubber Company, of Bristol, R. I. The Enterprise company 
will no doubt be able to do a large and profitable business with this 
excellent class of goods. 


J. H. Bunnell & Company, 76 Cortlandt street, New York, 
dealers in telegraph, telephone, electric light and railway supplies, 
have got out a very neat and useful article in the form of a glass 

p aper weight which bears the familiar faces of the members of the 
firm, John H. Bunnell and Chas. McLaughlin, and the mystic sym- 

ol *'73,"’ which in the telegraphic code means “‘best regards.” 








OUR ILLUSTRATED 


[In Charge of W. A. Rosenbaum, 177 Times Bldg., N. Y. 
U. 8S. PATENTS ISSUED JULY 26, 1892. 


479,397. Cord-Carrier for Underground Conduits; 
Stephen R. Bradley, Nyack, N. Y.. Application filed Jan 27, 
1892. The combination, in a wire carrier, of an electromagnet, an 
armature, a spring or springs for retracting the armature, elastic 
legs attached to the armature, and other similar legs attached to 
the magnets. (See illustration.) 


479,410. Electric Belt; Andrew M. Eklund, Minneapolis, 
Minn. Application filed May 2, 1892. In a medical battery, a 
series of cells electrically connetted and inclosed by a flexible 
covering of insulating material, the comveng being provided with 
elastic extensions, and means for securing the battery in position, 
the contact plates and conductors, whereby the current may be 
conducted to any portion of the body, and substitute blanks in 
the form of links, for decreasing the strength of the current. 


479,469. Miotor-Frame for Electric Locomotives; Sid- 
ney H. Short, Cleveland, O. Application filed Oct. 29, 1889. The 
combination with a driving-axle, of a two-part motor-frame, one 
pars journaled on the axle and the other supported by the truck- 

rame, wooden beams inter d between and serving to connect 
the two parts of the motor-frame, and a wooden cross-beam sup- 
yorted at the ends on the side bars of the truck-frame, and serv 
ng as an insulating support for one end of the motor-frame. 


479,193. Electric Bailway; Mark M. Dewey, Syracuse, N. 
Y. Application filed July 24, 1891. In an electric railway, the 
combination of a line conductor extending along the railway, a 
source of irregular or alternating electricity connected to the 
line, a condensing plate or strip upon the vehicle carried in in- 
ductive proximity to the conductor, and an electric motor on the 
vehicle, connected with the condensing plate or strip and with 
the vebicle for moving the same. 


479,510. Electric Are Lamp; William E. Irish, Cleveland, 
0. Application filed May 4, 1892. In an are lamp, a single ex- 
pansible conductor capable of expansion under the passage of the 
current and acting with a spring to control two independent 
clutches, one of which tends to raise and support the carbon and 
the other to lower the carbon while partially supporting it against 
falling by gravity. (See illustration.) 








No. 479,397,—Corb CARRIER FOR UNDERGROUND CONDUITS. 


479,520. Electric Self-Winding Clock; Malcolm MacKel- 
lar and George D. Weaver, Reading, Pa. Application filed Aug. 
12, 1891. In an electric actuating mechanism for clocks, the com- 
bination, with the clock-train and the electromagnet, of the 
oscillating armature loosely mounted upon one of the train arbors 
and attached directly to the actuating weight and through a 
pawl-and-ratchet connection to the clock train, and means for au- 
tomatically making and breaking the circuit. 


179,525. Electric Conductor; Frederic A. C. Perrine, Tren- 
top, N. J. Application filed Sept. 23, 1891. The combination, 
with a flat conductor twisted to spiral form, of a covering of 
paper or other suitable material applied about the conductor and 
supported on the edges of the conductor to form air spaces be- 
tween the conductor and covering. 


479,540. Electric Signali Device for Fire Hose; John 
C. Wharton and James W. Braid, Nashville, Tenn. Aupienien 
filed Nov. 11, 1891. The combination, with a hose, a play pipe, 
and the couplings thereof, of an internal conductor connected to 
the members of the couplings, external bands seated directly 
upon the coupling members and insulated therefrom, another 
band insulated from the play pipe and carrying a tranverse con- 
tact maker which operates through ali openings and its insu- 
lation to make contact with the coupling member to which the 
play pipe is connected, and another internal conductor connected 
to the external bands, and short bridge piece between the three 
bands on the couplings and play pipe, with a signal and battery. 


479,541. Sealed Battery-Cell or Similar Articles; Charles 
Willms, Baltimore, Md. Application filed April 30, 1892. A bat- 
tery-cell or similar tubular article of glass or similar fragile mate- 
rial having its end sealed by a plug of plastic material which ex- 
pands on setting, placed inside the end of the tube a sufficient 
distance to remove the strain of the expansion of the plastic 
material from the edges of the tube, whereby the breakage of the 
tube by such expansion is prevented. 


479,596. Thermo-Electric Element; Charles W. Iden, New 
York. Application filed Nov. 11, 1889. The combination of an 
iron box, a compound of zinc and antimony cast therein, and 
the pole-pieces made of another metal and cast in the ends of the 
zinc and antimony. 





THE ELECTRICAL WORLD. 


The Kidder Batteries continue to meet with great popular- 
ity. The Jerome Kidder Manufacturing Company, of 820 : road- 
way, New York, has received some excellent letters from various 
sources in commendation of its batteries. K. Parsons, M. D., of 
Cleveland, O., writes that he bas used the Jerome Kidder batteries 
for 20 years and “cannot do without them,”’ and other letters are 
of the same tone. 


Mr. J. Bradford Sargent, the New England agent of the 
Stirling Company, manufacturers of water tube safety boilers, re- 
ports the following sales: 1,000 h. p. for the new boiler plant of the 
South Chicago City Railway Company; West End Electric Com- 
pany, Pittsburgh, 600 h. p.; Braddock & Turtle Creek Railroad, 
Braddock, Pa., 200 h. p.; Benton Harbor & St. Joseph Electric Rail- 
way Company, 400 h. p., besides a number of small units of boilers. 


The sales of the swinging bell lightning arrester have 
far exceeded the most sanguine expectations of the manufacturers, 
Truex & Vail, of 136 Liberty street, New York City; in fact they re- 
port that it has been difficult for them to keep up with their orders. 
The places where only a few were used last year have this year 
fully equipped their plants, and their customers are constantly 
sending testimonials speaking in the highest terms of the swinging 
ball arrester. 


The Wm. Powell Company, of Cinciunati, O.,is working 
hard to complete some very extensive buildings out on Spring 
Grove avenue in the West End, where it expects to largely increase 
its already extensive facilities, The business has grown to such 
proportions within the last year or two, that the company is very 
much cramped for business facilities although it already has the 
largest establishment of the kind in Cincinnati. The company ex- 
pect to occupy its new buildings about Jan. 1. 


The Mather Electric Company has considerable business 
on hand installing its system in different isolated plants through- 
out the country. Mr. G. Waldron Blake, manager of the New 
York office, has just completed an installation for Joseph H. Porter, 
Finchville, Ky., of one 50-light machine: an installation for a min- 
ing plant in Georgia of a 100-light machine; and has sold to the 
New York Standard Watch Company, of Jersey City, N. J., a 400- 
light machine. Mr. Blake also has under way orders for 40 different 
plants. 


Thomas & Kellogg is the firm name of a new electrical en- 
gineering and manufacturing company with headquarters in Suite 
1066 Pontiac Building, Chicago, and a well equipped factory at 
Chicago Heights. Mr. W. M. Thomas, well known to the electrical 
fraternity of the West, severed his connection with the Detroit 
Electrical Works on Aug, 1, and will devote his entire time to 


479,698. Trolley; Frederick F. Poole. Newark, N. J. Ina 
trolley, the combination, with the wheel, the axle, and its sup- 
port, of spring plates adjustably secured to the sides of the sup- 
port and fulerumed on the axle, and metal blocks arranged on 
- oem and adapted to touch beyond but in the centre line of 





No. 479,510.—ELEectric Arc LAmp., 


479,659. Electric Are Lamp}; Jonathan A. Pierce, Austin, 
Texas. Application filed Oct. 15, 18y1. In an electric-are Jamp 
the combination, with apy tag penned rollers between which the 
carbon electrode is placed. of fr 
of the rollers is held, a spring for exerting a proper frictional 


pressure of the washers against the roller, and an adjusting nut 


serving to regulate the pressure of the spring. 
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No. 479,675.—ALTERNATING CURRENT MOTOR. 


479,666. Switch and Signal Apparatus; Jens G. L 
Schreuder, Edgewood, Pa. 


other part or appliance connected with a track and provided 


with an electrically controlled valve mechanism with a makc- 
and-break mechanism for controlling the circuits to the valve 
mechanism of the motor, and an electrical] operated mechanism 
for locking the make-and-break mechanism during the operation 


of the wotor. 


iction washers between which one 


Application filed June 10, 1891. The 
combination of a fiuid-pressure motor for operating a switch or 
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the promotion of the business in hand, while the practical experi- 
ence which Mr. B. M. Kellogg has also enjoyed in installation 
work insures satisfactory service under all conditions. 

The fF. J. Kaldenberg Rubber Company, 211 to 229 East 
Thirty-third street, New York, have just completed extensive alter 
ations and additions to the plant of the old New England Car Spring 
Company, and are turning out everything for mechanical and-elec- 
trical use in both hard and soft rubber. It is 10 years since the 
New England Car Spring Company’s plant was purchased by Mr 
F. J. Kaldenberg, during which time it has been run asa part of the 
extensive meerschaum, ivory, amber, pear! and tortoise-shell manu. 
facturing business carried on by him. 


The Wisconsin Electrical Construction Company, 432 
Broadway, Milwaukee, is sending out a preliminary announcement 
to the effect that it has been appointed agent for the Siemens & 
Halske Electric Company of America for the States of Wisconsin, 
Minnesota, Iowa, Nebraska and the Dakotas. The firm of Siemens 
& Halske, of Berlin and Vienna, has for years been recognized as 
one of the largest manufacturers of electrical machinery and appli- 
ances in the world. The American company has now in course of 
erection in Chicago large factories and.in December next will be 
prepared to deliver slow-speed, multipolar dynamos coupled direct 
to vertical, triple-expansion engines. These dynamos will pe made 
in large sizes only, for direct or alternating light or power installa- 
tions. 





Business Notices. 

Battery Cut-Out, Cheap.—Sensitive, reliable, never requires 
attention, Gas lighting much improved by its use. Electric Sup- 
ply Company, of 105 South Warren street, Syracuse, N. Y. 

No Library Complete Without It.—Mr. H.S. Downerd, of 
Chicago, states that he regards the Second Edition of Houston’s 
Dictionary of Electrical Words, Terms and Phrases the most valu- 
able electrical book he hasever had. ‘“ No library can be complete, 
without one. It covers all points up to date, and gives clear and 
concise definitions. I would not be without it.’’ 

Two Harvest Excursions-~-Half Rates tothe West.— 
Aug. 30 and Sept. 27—on these dates the Burlington Route 
will sell tickets from Chicago, Peoria and St. Louis to the farming 
districts of Nebraska, Colorado and Northern Kansas. Halfrates 
will apply, and tickets will be good for 2) days. Nebraska in one 
year produced 390,000,000 bushels of corn, besides other grain, fruits 
and live stock. Write for free pamphlets, etc., to P.S. Eustis, G. 
P. A., Burlington Route, Chicago, Ill. 


RECORD OF ELECTRICAL PATENTS. 


479,673. Apparatus for Producing Variegated Lights; 
Frank L. M. Smith and William J. Bryan, Chicago, Ill. aa 
cation filed Jan. 5, 1892, The combination, with a series of differ- 

=, colored electric Jamps, of a single chamber inclosing all of 
the lamps and having semi-transparent material in one or more 
of its sides and means for automatically bringing the lights into 
action in combination, whereby the material will transmit colors 
differing from either of the lamps. 


479,675. Alternating Current Motor; William Stanley, 
Jr., Pittsfield, Mass. Application filed Nov. 14, 1891. The combi- 
nation, with the armature of an alternating current motor hav- 
ing a commutator to which the coils wound on the armature are 
connected, of a stationary coil closed upon itself and having its 
conductors or convolutions substantially parallel to those of the 
armature coil, whereby the self-induction of the armature will 
be neutralized. (See illustration.) 


479,676. Alternosns Current Motor; William Stanley, 
Jr., and John F. Kelly, Pittsfield, Mass. Application filed March 
5, 1892. The combination, with an alternating current motor and 
in series with the circuit or,circuits of the same, of a polariza- 
tion cell adapted to yield an electromotive force opposite to that 
of the self-induction of the motor. 


479,715. Key-Controller and Signal Transmitter ; 
Morris Martin, Malden, Mass. Application filed July 16, 1889. 
The combination of a box and signal transmitter inclosed therein 
adapted to be operated by a detachable handle or key introduced 
from the outside of the box without opening the same, a detent 
for retaining the key, and an electromagnet for operating the 
detent included in the transmitting circuit of the box, anda 
normally closed shunt for the magnet and circuit breaker therein. 


479,726. Acoustic Dobowhene 3 Alfred L. Simpson, New 
New York. Application filed Feb. 24, 1892. An acoustic telephone 
comprising a metal case having a bell-shaped mouth, a flaring 
resonating body, an annular diaphragm seat, a neck extending 
from the seat and an ettnesing flange extending from the neck 
parallel with the seat, a cep ragm secured near its periphery 
only to the seat, and a bell-like resonator held to the outer face of 
the a a by the tension of the line-wire only. (See illustra- 
tration. 





No. 479,726.—AcoustTic TELEPHONE, 


479,727. Alternating Current Motor; William Stanley, 
Jr.. and John F. Kelly, Pittsfield, Mass. Application filed March 
8, 1892. The combination, with an alternating current motor 
having independent energizing circuits, of a polarization cell in 
cluded in one circuit adapted by its electromotive force to ad- 
vance the phase of the current in its circuit with respect to that 
of the current in the other circuit. 


479,746. Electromagnetic Motor; John F. Kelly, New 
York. and William Stanley, Pittsfield, Mass. Application filed 
May 29, 1891. The combination, with a generator of alternating 
currents and a series-wound motor or motors connnected there- 
with, of a condenser in series with each motor and of a_ capacity 
or value capable of neutralizing the self-induction of the motor 
with which it is associated. 


479,753. Secondary Battery; Arthur E. Colgate, New York. 
Application filed April 26, 1892, A plate for secondary batteries, 
consisting of an assemblage of strands composed of flat strips or 
ribbons or lead, corrugated and twisted. 


479,761. Temperature Regulator; Washington H. Kil- 
bourn, Greenfield, Mass, Application filed May 13, 1891. The 
combination, with a water heater and a tank or radiator coD- 
nected therewith, of a thermostat bar extending into and beyond 
the tank or radiator, an electromagnet, an electric circuit includ- 
ing the atootnsmnegaet, a contact, and the thermostat bar, ar 
or bar secured to the armature of the electro net, arod con- 
nected ata point between its ends to the end of the rod or bar, 
and dampers connected to the ends of the rod. 





Copies of the specifications and drawings complete of an patent 


mentioned in this record—or of any other patent i nce 1885 
—can be had for 2% cents. Give dateand number desir? 
and address The W. J. Johnston Co., Ltd., Times Building, N. ¥ + 
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